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Alzheimer's Disease Secretase 

FIELD OF THE INVENTION 

The present invention related to the field of Alzheimer's Disease, APP, amyloid beta 
peptide, and human aspartyl proteases as well as a method for the identification of agents that 
modulate the activity of these polypeptides. 
BACKGROUND OF THE INVENTION 

Alzheimer's disease (AD) causes progressive dementia with consequent formation 
of amyloid plaques, neurofibrillary tangles, gliosis and neuronal loss. The disease occurs in 
both genetic and sporadic forms whose clinical course and pathological features are quite 
similar. Three genes have been discovered to date which when mutated cause an autosomal 
dominant form of Alzheimer's disease. These encode the amyloid protein precursor (APP) 
and two related proteins, presenilis 1 (PS 1) and presenilin-2 (PS2), which as their names 
suggest are both structurally and functionally related. Mutations in any of the three enhance 
proteolytic processing of APP via an intracellular pathway that produces amyloid beta 
peptide or the A0 peptide (or sometimes here as Abeta), a 40-42 amino acid long peptide 
that is the primary component of amyloid plaque in AD. Dysregulation of intracellular 
pathways for proteolytic processing may be central to the pathophysiology of AD. In the 
case of plaque formation, mutations in APP, PS 1 or PS2 consistently alter the proteolytic 
processing of APP so as to enhance formation of Ap 1-42, a form of the A|3 peptide which 
seems to be particularly amyloidogenic, and thus very important in AD. Different forms of 
APP range in size from 695-770 amino acids, localize to the cell surface, and have a single 
C-terminal transmembrane domain. The Abeta peptide is derived from a region of APP 
adjacent to and containing a portion of the transmembrane domain. Normally, processing 
of APP at the a-secretase site cleaves the midregion of the A|5 sequence adjacent to the 
membrane and releases the soluble, extracellular domain of APP from the cell surface. 
This a-secretase APP processing, creates soluble APP- a, and it is normal and not thought 
to contribute to AD. 

Pathological processing of APP at the P- and y-secretase sites produces a very 
different result than processing at the a site. Sequential processing at the p- and y-secretase 
sites releases the Ap peptide, a peptide possibly very important in AD pathogenesis. 
Processing at the P- and y-secretase sites can occur in both the endoplasmic reticulum (in 
neurons) and in the endosomal/lysosomal pathway after reinternalization of cell surface 
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APP (in all cells). Despite intense efforts, for 10 years or more, to identify the enzymes 
responsible for processing APP at the (5 and y sites, to produce the A(J peptide, those 
proteases remained unknown until this disclosure. Here, for the first time, we report the 
identification and characterization of the (3 secretase enzyme. We disclose some known and 
some novel human aspartic proteases that can act as J5-secretase proteases and, for the first 
time, we explain the role these proteases have in AD. We describe regions in the proteases 
critical for their unique function and for the first time characterize their substrate. This is 
the first description of expressed isolated purified active protein of this type, assays that use 
the protein, in addition to the identification and creation of useful cell lines and inhibitors. 

SUMMARY OF THE INVENTION 
Here we disclose a number of variants of the asp2 gene and peptide. 
Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta (J5) secretase cleavage site of APP that contains two or more 
sets of special nucleic acids, where the special nucleic acids are separated by nucleic acids 
that code for about 100 to 300 amino acid positions, where the amino acids in those 
positions may be any amino acids, where the first set of special nucleic acids consists of the 
nucleic acids that code for the peptide DTG, where the first nucleic acid of the first special 
set of nucleic acids is, the first special nucleic acid, and where the second set of nucleic 
acids code for either the peptide DSG or DTG, where the last nucleic acid of the second set 
of nucleic acids is the last special nucleic acid, with the proviso that the nucleic acids 
disclosed in SEQ ID NO. 1 and SEQ. ID NO. 5 are not included. The nucleic acid 
polynucleotide of claim 1 where the two sets of nucleic acids are separated by nucleic acids 
that code for about 125 to 222 amino acid positions, which may be any amino acids.The 
nucleic acid polynucleotide of claim 2 that code for about 150 to 172 amino acid positions, 
which may be any amino acids. The nucleic acid polynucleotide of claim that code for 
about 172 amino acid positions, which may be any amino acids. The nucleic acid 
polynucleotide of claim 4 where the nucleotides are described in SEQ. ID. NO. 3 The 
nucleic acid polynucleotide of claim 2 where the two sets of nucleic acids are separated by 
nucleic acids that code for about 150 to 196 amino acid positions. The nucleic acid 
polynucleotide of claim 6 where the two sets of nucleotides are separated by nucleic acids 
that code for about 196 amino acids (positions). The nucleic acid polynucleotide of claim 7 
where the two sets of nucleic acids are separated by the same nucleic acid sequences that 
separate the same set of special nucleic acids in SEQ. ID. NO. 5. The nucleic acid 
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polynucleotide of claim 4 where the two sets of nucleic acids are separated by nucleic acids 
that code for about 150 to 190, amino acid (positions). The nucleic acid polynucleotide of 
claim 9 where the two sets of nucleotides are separated by nucleic acids that code for about 
190 amino acids (positions). The nucleic acid polynucleotide of claim 10 where the two 
sets of nucleotides are separated by the same nucleic acid sequences that separate the same 
set of special nucleotides in SEQ. ID. NO. 1. Claims 1-11 where the first nucleic acid of 
the first special set of amino acids, that is, the first special nucleic acid, is operably linked 
to any codori where the nuclic acids of that codon codes for any peptide comprising from 1 
to 10,000 amino acid (positions). The nucleic acid polynucleotide of claims 1-12 where the 
first special nucleic acid is operably linked to nucleic acid polymers that code for any 
peptide selected from the group consisting of: any any reporter proteins or proteins which 
facilitate purification.The nucleic acid polynucleotide of claims 1-13 where the first special 
nucleic acid is operably linked to nucleic acid polymers that code for any peptide selected 
from the group consisting of: immunoglobin-heavy chain, maltose binding protein, 
glutathion S transfection, Green Fluorescent protein, and ubiquitin. Claims 1-14 where the 
last nucleic acid of the second set of special amino acids, that is, the last special nucleic 
acid, is operably linked to nucleic acid polymers that code for any peptide comprising any 
amino zicids from 1 to 10,000 amino acids. Claims 1-15 where the last special nucleic acid 
is operably linked to any codon linked to nucleic acid polymers that code for any peptide 
selected from the group consisting of: any reporter proteins or proteins which facilitate 
purification. The nucleic acid polynucleotide of claims 1-16 where the first special nucleic 
acid is operably linked to nucleic acid polymers that code for any peptide selected from the 
group consisting of: immunoglobin-heavy chain, maltose binding protein, glutathion S 
transfection, Green Fluorescent protein, and ubiquitin. 

Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta secretase cleavage site of APP that contains two or more sets of 
special nucleic acids, where the special nucleic acids are separated by nucleic acids that 
code for about 100 to 300 amino acid positions, where the amino acids in those positions 
may be any amino acids, where the first set of special nucleic acids consists of the nucleic 
acids that code for DTG, where the first nucleic acid of the first special set of nucleic acids 
is, the first special nucleic acid, and where the second set of nucleic acids code for either 
DSG or DTG, where the last nucleic acid of the second set of special nucleic acids is the 
last special nucleic acid, where the first special nucleic acid is operably linked to nucleic 
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acids that code for any number of amino acids from zero to 81 amino acids and where each 
of those codons may code for any amino acid. The nucleic acid polynucleotide of claim 18 
, where the first special nucleic acid is operably linked to nucleic acids that code for any 
number of from 64 to 77 amino acids where each codon may code for any amino acid. The 
nucleic acid polynucleotide of claim 19 , where the first special nucleic acid is operably 
linked to nucleic acids that code for 71 amino acids. The nucleic acid polynucleotide of 
claim 20, where the first special nucleic acid is operably linked to 7 1 amino acids and 
where the first of those 71 amino acids is the amino acid T. The nucleic acid 
polynucleotide of claim 21, where the polynucleotide comprises a sequence that is at least 
95% identical to SEQ. ID. (Example 1 1). The nucleic acid polynucleotide of claim 22, 
where the complete polynucleotide comprises SEQ. ED. (Example 1 1). The nucleic acid 
polynucleotide of claim 18 , where the first special nucleic acid is operably linked to nucleic 
acids that code for any number of from 40 to 54 amino acids where each codon may code 
for any amino acid. The nucleic acid polynucleotide of claim 24, where the first special 
nucleic acid is operably linked to nucleic acids that code for 47 amino acids. The nucleic 
acid polynucleotide of claim 20, where the first special nucleic acid is operably linked to 47 
codons where the first those 47 amino acids is the amino acid E. The nucleic acid 
polynucleotide of claim 21, where the polynucleotide comprises a sequence that is at least 
95% identical to SEQ. ID. (Example 10). The nucleic acid polynucleotide of claim 22, 
where the complete polynucleotide comprises SEQ. ID. (Example 10). 

Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta (0) secretase cleavage site of APP that contains two or more 
sets of special nucleic acids, where the special nucleic acids are separated by nucleic acids 
that code for about 100 to 300 amino acid positions, where the amino acids in those 
positions may be any amino acids, where the first set of special nucleic acids consists of the 
nucleic acids that code for the peptide DTG, where the first nucleic acid of the first special 
set of amino acids is, the first special nucleic acid, and where the second set of special 
nucleic acids code for either the peptide DSG or DTG, where the last nucleic acid of the 
second set of special nucleic acids, the last special nucleic acid, is operably linked to 
nucleic acids that code for any number of codons from 50 to 170 codons. The nucleic acid 
polynucleotide of claim 29 where the last special nucleic acid is operably linked to nucleic 
acids comprising from 100 to 170 codons. The nucleic acid polynucleotide of claim 30 
where the last special nucleic acid is operably linked to nucleic acids comprising from 142 
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to 163 codons. The nucleic acid polynucleotide of claim 31 where the last special nucleic 
acid is operably linked to nucleic acids comprising about 142 codons. The nucleic acid 
polynucleotide of claim 32 where the polynucleotide comprises a sequence that is at least 
95% identical to SEQ. ID. (Example 9 or 10). The nucleic acid polynucleotide of claim 
33, where the complete polynucleotide comprises SEQ. ID. (Example 9 or 10). The 
nucleic acid polynucleotide of claim 31 where the last special nucleic acid is operably 
linked to nucleic acids comprising about 163 codons. The nucleic acid polynucleotide of 
claim 35 where the polynucleotide comprises a sequence that is at least 95% identical to 
SEQ. ID. (Example 9 or 10). The nucleic acid polynucleotide of claim 36, where the 
complete polynucleotide comprises SEQ. ID. (Example 9 or 10). The nucleic acid 
polynucleotide of claim 3 1 where the last special nucleic acid is operably linked to nucleic 
acids comprising about 170 codons. Claims 1-38 where the second set of special nucleid 
acids code for the peptide DSG, and optionally the first set of nucleic acid polynucleotide is 
operably linked to a peptide purification tag. Claims 1-39 where the nucleic acid 
15 polynucleotide is operably linked to a peptide purification tag which is six histidine. 

Claims 1-40 where the first set of special nucleic acids are on one polynucleotide and the 
second set of special nucleic acids are on a second polynucleotide, where both first and 
second polynucleotides have at lease 50 codons. Claims 1-40 where the first set of special 
nucleic acids are on one polynucleotide and the second set of special nucleic acids are on a 
second polynucleotide, where both first and second polynucleotides have at lease 50 codons 
where both said polynucleotides are in the same solution. A vector which contains a 
polynucleotide described in claims 1-42. A cell or cell line which contans a polynucleotide 
described in claims 1-42. 

Any isolated or purified peptide or protein comprising an amino acid polymer that is 
a protease capable of cleaving the beta (p) secretase cleavage site of APP that contains two 
or more sets of special amino acids, where the special amino acids are separated by about 
100 to 300 amino acid positions, where each amino acid position can be any amino acid, 
where the first set of special amino acids consists of the peptide DTG, where the first amino 
acid of the first special set of amino acids is, the first special amino acid, where the second 
set of amino acids is selected from the peptide comprising either DSG or DTG, where the 
last amino acid of the second set of special amino acids is the last special amino acid, with 
the proviso that the proteases disclosed in SEQ ID NO. 2 and SEQ. ID NO. 6 are not 
included. The arnino acid polypeptide of claim 45 where the two sets of amino acids are 
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separated by about 125 to 222 amino acid positions where in each position it may be any 
amino acid. The amino acid polypeptide of claim 46 where the two sets of amino acids are 
separated by about 150 to 172 amino acids. The amino acid polypeptide of claim 47 where 
the two setsx>f amino acids are separated by about 172 amino acids. The amino acid 
polypeptide of claim 48 where the protease is described in SEQ. ID. NO. 4 The amino acid 
polypeptide of claim 46 where the two sets of amino acids are separated by about 150 to 
196 amino acids. The amino acid polypeptide of claim 50 where the two sets of amino 
acids are separated by about 196 amino acids. The amino acid polypeptide of claim 51 
where the two sets of amino acids are separated by the same amino acid sequences that 
separate the same set of special amino acids in SEQ. ID. NO. 6. The amino acid 
polypeptide of claim 46 where the two sets of amino acids are separated by about 150 to 
1 90, amino acids. The amino acid polypeptide of claim 53 where the two sets of 
nucleotides are separated by about 190 amino acids. The amino acid polypeptide of claim 
54 where the two sets of nucleotides are separated by the same amino acid sequences that 
separate the same set of special amino acids in SEQ. ID. NO. 2. Claims 45-55 where the 
first amino acid of the first special set of amino acids, that is, the first special amino acid, is 
operably linked to any peptide comprising from 1 to 10,000 amino acids. The amino acid 
polypeptide of claims 45-56 where the first special amino acid is operably linked to any 
peptide selected from the group consisting of: any any reporter proteins or proteins which 
facilitate purification. The amino acid polypeptide of claims 45-57 where the first special 
amino acid is operably linked to any peptide selected from the group consisting of: 
immunoglobin-heavy chain, maltose binding protein, glutathion S transfection, Green 
Fluorescent protein, and ubiquitin. Claims 45-58, where the last amino acid of the second 
set of special amino acids, that is, the last special amino acid, is operably linked to any 
peptide comprising any amino acids from 1 to 10,000 amino acids. Claims 45-59 where the 
last special amino acid is operably linked any peptide selected from the group consisting of 
any reporter proteins or proteins which facilitate purification. The amino acid polypeptide 
of claims 45-60 where the first special amino acid is operably linked to any peptide selected 
from the group consisting of: immunoglobin-heavy chain, maltose binding protein, 
glutathion S transfection, Green Fluorescent protein, and ubiquitin. 

Any isolated or purified peptide or protein comprising an amino acid polypeptide 
that codes for a protease capable of cleaving the beta secretase cleavage site of APP that 
contains two or more sets of special amino acids, where the special amino acids are 
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separated by about 100 to 300 amino acid positions, where each amino acid in each position 
can be any amino acid, where the first set of special amino acids consists of the amino acids 
DTG, where the first amino acid of the first special set of amino acids is, the first special 
amino acid, D, and where the second set of amino acids is either DSG or DTG, where the 
last amino acid of the second set of special amino acids is the last special amino acid, G, 
where the first special amino acid is operably linked to amino acids that code for any 
number of amino acids from zero to 81 amino acid positions where in each position it may 
be any amino acid. The amino acid polypeptide of claim 62, where the first special amino 
acid is operably linked to a peptide from about 64 to 77 amino acids positions where each 
amino acid position may be any amino acid. The amino acid polypeptide of claim 63, 
where the first special amino acid is operably linked to a peptide of 71 amino acids. The 
amino acid polypeptide of claim 64, where the first special amino acid is operably linked to 
71 amino acids and the first of those 71 amino acids is the amino acid T. The amino acid 
polypeptide of claim 65, where the polypeptide comprises a sequence that is at least 95% 
identical to SEQ. ID. (Example 1 1). The amino acid polypeptide of claim 66, where the 
complete polypeptide comprises SEQ. ID. (Example 1 1). The amino acid polypeptide of 
claim 62, where the first special amino acid is operably linked to any number of from 40 to 
54 amino acids (positions) where each amino acid position may be any amino acid. The 
amino acid polypeptide of claim 68, where the first special amino acid is operably linked to 
amino acids that code for a peptide of 47 amino acids. The amino acid polypeptide of claim 
69, where the first special amino acid is operably linked to a 47 amino acid peptide where 
the first those 47 amino acids is the amino acid E. The amino acid polypeptide of claim 70, 
where the polypeptide comprises a sequence that is at least 95% identical to SEQ. ID. 
(Example 10). The amino acid polypeptide where the polypeptide comprises Example 10). 

Any isolated or purified amino acid polypeptide that is a protease capable of 
cleaving the beta (p) secretase cleavage site of APP that contains two or more sets of 
special amino acids, where the special amino acids are separated by about 100 to 300 amino 
acid positions, where each amino acid in each position can be any amino acid, where the 
first set of special amino acids consists of the amino acids that code for DTG, where the 
first amino acid of the first special set of amino acids is, the first special amino acid, D, and 
where the second set of amino acids are either DSG or DTG, where the last amino acid of 
the second set of special amino acids is the last special amino acid, G, which is operably 
linked to any number of amino acids from 50 to 170 amino acids, which may be any amino 
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acids. The amino acid polypeptide of claim 73 where the last special amino acid is 
operably linked to a peptide of about 100 to 170 amino acids. The amino acid polypeptide 
of claim 74 where the last special amino acid is operably linked to to a peptide of about 142 
to 163 amino acids. The amino acid polypeptide of claim 75 where the last special amino 
acid is operably linked to to a peptide of about about 142 amino acids. The amino acid 
polypeptide of claim 76 where the polypeptide comprises a sequence that is at least 95% 
identical to SEQ. ID. (Example 9 or 10). The amino acid polypeptide of claim 75 where 
the last special amino acid is operably linked to a peptide of about 163 amino acids. The 
amino acid polypeptide of claim 79 where the polypeptide comprises a sequence that is at 
least 95% identical to SEQ. ID. (Example 9 or 10). The amino acid polypeptide of claim 
79, where the complete polypeptide comprises SEQ. ID. (Example 9 or 10). The amino 
acid polypeptide of claim 74 where the last special amino acid is operably linked to to a 
peptide of about 170 amino acids. Claim 46-81 where the second set of special amino acids 
is comprised of the peptide with the amino acid sequence DSG. Claims 45-82 where the 
amino acid polypeptide is operably linked to a peptide purification tag. Claims 45-83 
where the amino acid polypeptide is operably linked to a peptide purification tag which is 
six histidine. Claims 45-84 where the first set of special amino acids are on one 
polypeptide and the second set of special amino acids are on a second polypeptide, where 
both first and second polypeptide have at lease 50 amino acids, which may be any amino 
acids. Claims 45-84 where the first set of special amino acids are on one polypeptide and 
the second set of special amino acids are on a second polypeptide, where both first and 
second polypeptides have at lease 50 amino acids where both said polypeptides are in the 
same vessel. A vector which contains a polypeptide described in claims 45-86. A cell or 
cell line which contans a polynucleotide described in claims 45-87. The process of making 
any of the polynucleotides, vectors, or cells of claims 1-44. The process of making any of 
the polypeptides, vectors or cells of claims 45-88. Any of the polynucleotides, 
polypeptides, vectors, cells or cell lines described in claims 1-88 made from the processes 
described in claims 89 and 90. 

Any isolated or purified peptide or protein comprising an amino acid polypeptide 
that codes for a protease capable of cleaving the beta secretase cleavage site of APP that 
contains two or more sets of special amino acids, where the special amino acids are 
separated by about 100 to 300 amino acid positions, where each amino acid in each position 
can be any amino acid, where the first set of special amino acids consists of the amino acids 
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DTG, where the first amino acid nf^r . 

amino acid D ,1 ** ° f "*"° * me firs, special 

5 number of amino acids from zero ,„ 8 L' * ** "* 

bean, amino acid. P**- where in each posiuor, i t may 

ope t ao ly ^i 0aCidPO,yPePtide ° f ^ ^ -no acid is 

P bly hnked to the same corresponding peptides from SEQ. ID. NO 3 that are 3 S 47 

4 ' ^ 1S * Ideimcal to Aat portion of the sequences in SEO m mo a ■ 

terminal, through and including 7147^^ 

^6 7 ^/» amino acids before th« - , 

20 (Examples 10 and 1 1). firSt Special 31111,10 

The nucleic acid polynucleotide of claim i*> -a. a 
comprises identical to th. . 6 C ° mp,ete P^cleotide 

identical to the same corresponding amino acids in SEQ ID NO 3 ,h t • 
idenucal to the sequences in SEQ ID NO 3 inH,„r k IS ' 
and or the «. g ** &om both the first 

ana or the second special nucleic acids towards ntt • , 

' t0Ward 1116 N-TenaiMl. through and including 71 
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The nucleic acid polynucleotide of claim 70 „,h- ,u *■ 

W ^ ,o 47codo„ s wte e fce JZ« M IT, ' ^ ^ " 

or G. 5 ° r 47 anuno is *e amino acid E 

The nucleic acid polynucleotide of claim 21 ,u , 

» sequence that is at least 95% „ tQ ^ 2 1 ' ~eotide compos a 

NO 3 ■ ■ ^ corTes P°«ding amino acids in SEQ ID 

NO. 3. that is, identical to that portion of the sequences in SEQ. ID NO 3 includ H 
sequences from both the first and or a , - including the 

m me tot and or the second special nucleic acids toward the M 

where the polynucieoUdecomprise'd^ 

SEQ. ID NO 3 that i<s , * ^ Same Responding amino acids in 

• NO. 3, that is, identical to the sequences in SEQ. ID. NO 3 including f h 
sequences from both the first and or th. e , deluding the 

Terminal * m h „ • ^ DUC,eic tow ^ the N- 

of(a, ^ anlKlM,ideSeqUenCeCO,n P 1 ™«^»&n U c 1 eo,id es e q u M ce 

The nucleic acid molecule of r!*. m oo „ u ■ 
mNo.l. TT, cnucleicaciH ™°'^ cu ' e °f (a) compnses the nucleotide sequence of SEQ 
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Asp2(a), and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of 
SEQ ID No. 4. The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is 
Hu-Asp2(b), and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of 
SEQ ID No. 5. An isolated nucleic acid molecule comprising polynucleotide which 
hybridizes under stringent conditions to a polynucleotide having the nucleotide sequence in 
(a) or (b) of claim 92. A vector comprising the nucleic acid molecule of claim 96. The 
vector of claim 97, wherein said nucleic acid molecule is operably. linked to a promoter for 
the expression of a Hu-Asp polypeptide. The vector of claim 98, wherein said Hu-Asp 
polypeptide is Hu-Aspl. The vector of claim 98, wherein said Hu-Asp polypeptide is Hu- 
Asp2(a). The vector of claim 98, wherein said Hu-Asp polypeptide is Hu-Asp2(b). A host 
cell comprising the vector of claim 98. A method of obtaining a Hu-Asp polypeptide 
comprising culturing the host cell of claim 102 and isolating said Hu-Asp polypeptide. An 
isolated Hu-Aspl polypeptide comprising an amino acid sequence at least 95% identical to 
a sequence comprising the amino acid sequence of SEQ ID No. 2. An isolated Hu-Asp2(a) 
polypeptide comprising an amino acid sequence at least 95% identical to a sequence 
comprising the amino acid sequence of SEQ ID No. 4. An isolated Hu-Asp2(a) polypeptide 
comprising an amino acid sequence at least 95% identical to a sequence comprising the 
amino.acid sequence of SEQ ID No. 8. An isolated antibody that binds specifically to the 
Hu-Asp polypeptide of any of claims 104-107. 

Here we disclose numerous methods to assay the enzyme. 
A method to identify a cell that can be used to screen for inhibitors of p 
secretase activity comprising: 

„ (a) identifying a cell that expresses a protease capable of cleaving APP at the P 
secretase site, comprising: 

i) collect the cells or the supernantent from the cells to be identified 

ii) measure the production of a critical peptide, where the critical 
peptide is selected from the group consisting of either the APP C- 
terminal peptide or soluble APP, 

iii) select the cells which produce the critical peptide. 

The method of claim 108 where the cells are collected and the critical peptide is the 
APP C-terminal peptide created as a result of the p secretase cleavage. The method of claim 
108 where the supernantent is collected and the critical peptide is soluble APP where the 
soluble APP has a C-terminal created by p secretase cleavage. The method of claim 108 
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where the cells contain any of the nucleic acids or polypeptides of claims 1-86 and where 
the cells are shown to cleave the 0 secretase site of any peptide having the following 
peptide structure, P2, PI, PI*, P2\ where P2 is K or N, where PI is M or L, where PI* is 
D, where P2'- is A. The method of claim 1 1 1 where P2 is K and PI is M. The method of 
claim 112 where P2 is N and PI is L. 

Any bacterial cell comprising any nucleic acids or peptides in claims 1-86 
and 92-107. A bacterial cell of claim 1 14 where the bacteria is E coli. Any eukaryotic cell 
comprising any nucleic acids or polypeptides in claims 1-86 and 92-107. 

Any insect cell comprising any of the nucleic acids or polypeptides in claims 
1-86 and 92-107. A insect cell of claim 117 where the insect is sf9, or High 5. A insect 
cell of claim 100 where the insect cell is High 5. A mammalian cell comprising any of the 
nucleic acids or polypeptides in claims 1-86 and 92-107. A mammalian cell of claim 120 
where the mammalian cell is selected from the group consisting of, human, rodent, 
lagomorph, and primate. A mammalian cell of claim 121 where the mammalian cell is 
selected from the group consisting of human cell. A mammalian cell of claim 122 where 
the human cell is selected from the group comprising HEK293, and IMR-32. A 
mammalian cell of claim 121 where the cell is a primate cell. A primate cell of claim 124 
where the primate cell is a COS-7 cell. A mammalian cell of claim 121 where cell is 
selected from a rodent cells. A rodent cell of claim 126 selected from, CHO-K1, Neuro- 
2A, 3T3 cells. A yeast cell of claim 115. An avian cell of claim 1 15. 

Any isoform of APP where the last two carboxy terminus amino acids of that 
isoform are both lysine residues. In written descrip. Define isoform is any APP 
polypeptide, including APP variants (including mutations), and APP fragments that exists 
in humans such as those desribed in US 5,766,846, col 7, lines 45-67, incorporated into this 
document by reference. The isoform of APP from claim 1 14, comprising the isoform - 
known as APP695 modified so that its last two having two lysine residues as its last two 
carboxy terminus amino acids. The isoform of claim 130 comprising SEQ. ID. 16. The 
isoform variant of claim 130 comprising SEQ. ID. NO. 18, and 20. Any eukaryotic cell 
line, comprising nucleic acids or polypeptides of claim 130-132. Any cell line of claim 133 
that is a mammaliam cell line (HEK293, Neuro2a, best - plus others. A method for 
identifying inhibitors of an enzyme that cleaves the beta secretase cleavabe site of APP 
comprising: 
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a) culturing cells in a culture medium under conditions in which the enzyme 
causes processing of APP and release of amyloid beta-peptide into the medium and causes 
the accumulation of CTF99 fragments of APP in cell lysates, 

b) - exposing the cultured cells to a test compound; and specifically determining 
5 whether the test compound inhibits the function of the enzyme by measuring the amount of 

amyloid beta-peptide released into the medium and or the amount of CTF99 fragments of 
APP in cell lysates; 

c) identifying test compounds diminishing the amount of soluble amyloid beta 
peptide present in the culture medium and diminution of CTF99 fragments of APP in cell 

0 lysates as Asp2 inhibitors. 

The method of claim 135 wherein the cultured cells are a human, rodent or insect 
cell line. The method of claim 136 wherein the human or rodent cell line exhibits P 
secretase activity in which processing of APP occurs with release of amyloid beta-peptide 
mto the culture medium and accumulation of CTF99 in cell lysates. A method as in claim 
137 wherem the human or rodent cell line treated with the antisense oligomers directed 
against the enzyme that exhibits 0 secretase activity, reduces release of soluble amyloid 
beta-peptide into the culture medium and accumulation of CTF99 in cell lysates. A method 
for the identification of an agent that decreases the activity of a Hu-Asp polypeptide 
selected from the group consisting of Hu-Aspl, Hu-Asp2(a), and Hu-As P 2(b), the method 
comprising: 

a) dete nnining me activity o^ 
agent and in the absence of a test agent; and 

b) comparing the activity of said Hu-Asp polypeptide determined in the 
presence of said test agent to the activity of said Hu-Asp polypeptide 
detennined in the absence of said test agent; 

wherebyalower level of activity in the presence of said tes't agent than in the absence of said 
test agent indicates that said test agent has decreased the activity of said Hu-Asp 
polypeptide..The nucleic acids, peptides, proteins, vectors, cells and cell lines, and assays 
described herein. 

The present invention provides isolated nucleic acid molecules comprising a 
polynucleotide that codes for a polypeptide selected from the group consisting of human 
aspartyl proteases. In particular, human aspartyl protease 1 (Hu-Aspl) and two alternative 
splice vanams of human aspartyl protease 2 (Hu-As P 2), designated herein as Hu-As P 2(a) and 
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Hu-Asp2(b). As used herein, all references to "Hu-Asp" should be understood to refer to all of 
Hu-Asp 1, Hu-Asp2(a), and Hu-Asp2(b). In addition, as used herein, all references to "Hu- 
Asp2" should be understood to refer to both Hu-Asp2(a) and Hu-Asp2(b). Hu-Asp 1 is 
expressed most abundantly in pancreas and prostate tissues, while Hu-Asp2(a) and Hu- 
Asp2(b) are expressed most abundandy in pancreas and brain tissues. The invention also 
provides isolated Hu-Asp 1, Hu-Asp2(a), and Hu-Asp2(b) polypeptides, as well as fragments 
thereof which exhibit aspartyl protease activity. 

In a preferred embodiment, the nucleic acid molecules comprise a polynucleotide 
having a nucleotide sequence selected from the group consisting of residues 1-1554 of SEQ 
ID NO:l, encoding Hu-Aspl, residues 1-1503 of SEQ ID NO:3, encoding Hu-Asp2(a), and 
residues 1-1428 of SEQ ID NO:5, encoding Hu-Asp2Cb). In another aspect, the invention 
provides an isolated nucleic acid molecule comprising a polynucleotide which hybridizes 
under stringent conditions to a polynucleotide encoding Hu-Aspl, Hu-Asp2(a), Hu-Asp-2(b), 
or fragments thereof. European patent application EP 0 848 062 discloses a polypeptide 
referred to as "Asp 1," that bears substantial homology to Hu-Aspl, while international 
application WO 98/22597 discloses a polypeptide referred to as "Asp 2," that bears substantial 
homology to Hu-Asp2(a). 

The present invention also provides vectors comprising the isolated nucleic acid 
molecules of the invention, host cells into which such vectors have been introduced, and 
recombinant methods of obtaining a Hu-Aspl, Hu-Asp2(a), or Hu-Asp2(b) polypeptide 
comprising culturing the above-described host cell and isolating the relevant polypeptide. 

In another aspect, the invention provides isolated Hu-Aspl, Hu-Asp2(a), and Hu- 
Asp2(b) polypeptides, as well as fragments thereof. In a preferred embodiment, the Hu-Aspl, 
Hu-Asp2(a), and Hu-Asp2(b) polypeptides have the amino acid sequence given in SEQ ID 
NO:2, SEQ ID NO:4, or SEQ ID NO:6, respectively. The present invention also describes 
active forms, of Hu-Asp2, methods for preparing such active forms, methods for preparing 
soluble forms, methods for measuring Hu-Asp2 activity, and substrates for Hu-Asp2 cleavage. 
The invention also describes antisense oligomers targeting the Hu-Aspl, Hu-Asp2(a) and Hu- 
Asp2(b) mRNA transcripts and the use of such antisense reagents to decrease such mRNA 
and consequently the production of the corresponding polypeptide. Isolated antibodies, both 
polyclonal and monoclonal, that binds specifically to any of the Hu-Aspl, Hu-Asp2(a), and 
Hu-Asp2(b) polypeptides of the invention are also provided. 
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The invention also provides a method for the identification of an agent that modulates 
the activity of any of Hu-Asp-1, Hu-Asp2(a), and Hu-Asp2(b). The inventions describes 
methods to test such agents in cell-free assays to which Hu-Asp2 polypeptide is added, as well 
as methods to test such agents in human or other mammalian cells in which Hu-Asp2 is 
present. 

BRIEF DESCRIPTION OF THE SEQUENCE LISTINGS 

Sequence ID No. 1 — Human Asp-1, nucleotide sequence 
Sequence ID No. 2 — Human Asp-1, predicted amino acid sequence 
Sequence ID No. 3 — Human Asp-2(a), nucleotide sequence 
Sequence ID No. 4 — Human Asp-2(a), predicted amino acid sequence 
Sequence ID No. 5 — Human Asp-2(b), nucleotide sequence 
Sequence ID No. 6 — Human Asp-2(b), predicted amino acid sequence 
Sequence ID No. 7 — Murine Asp-2(a), nucleotide sequence 
Sequence ID No. 8 — Murine Asp-2(a), predicted amino acid sequence 
Sequence ID No. 9 — Human APP695, nucleotide sequence 
Sequence ID No. 10 — Human APP695, predicted amino acid sequence 
Sequence ID No. 1 1 — Human APP695-Sw, nucleotide sequence 
Sequence ID No. 12 — Human APP695-Sw. predicted amino acid sequence 
Sequence ID No. 13 — Human APP695-VF, nucleotide sequence 
Sequence ID No. 14 — Human APP695-VF, predicted amino acid sequence 
Sequence ID No. 1 5 — Human APP695-KK, nucleotide sequence 
Sequence ED No. 16 — Human APP695-KK, predicted amino acid sequence 
Sequence ID No. 17 — Human APP695-Sw-KK, nucleotide sequence 
Sequence ID No. 18 — Human APP695-Sw-KK, predicted amino acid sequence 
Sequence ID No. 19 — Human APP695-VF-KK, nucleotide sequence 
Sequence ID No.20-^Iuman APP695-VF-KK, predicted amino acid sequence 
Sequence ED No.21 — T7-Human-pro-Asp-2(a)ATM, nucleotide sequence 
Sequence ID No.22— T7-Human-pro-Asp-2(a)ATM, amino acid sequence 
Sequence ID No.23 — T7-Caspase-Human-pro-Asp-2(a)ATM, nucleotide sequence 
Sequence ED No.24— -T7-Caspase-Human-pro-Asp-2(a)ATM, amino acid sequence 
Sequence ID No.25— Human-pro- Asp-2(a)ATM (low GC), nucleotide sequence 
Sequence ID No.26^-Human-pro-Asp-2(a)ATM, (low GC), amino acid sequence 
Sequence ID No.27— T7-Caspase-Caspase 8 cleavage-Human-pro-Asp-2(a)ATM, 
nucleotide sequence 

Sequence ID No.28 — T7-Caspase-Caspase 8 cleavage-Human-pro-Asp-2(a)ATM, amino 
acid sequence 

Sequence ED No.29 — Human Asp-2(a)ATM, nucleotide sequence 

Sequence ID No.30 — Human Asp-2(a)ATM, amino acid sequence 

Sequence ED No.3 1 — Human Asp-2(a)ATM(His) 6 , nucleotide sequence 

Sequence ID No.32 — Human Asp-2(a)ATM(His) 6 , amino acid sequence 

Sequence ID No.s 33-46 are described below in the Detailed Description of the Invention. 

BRIEF DESCRIPTION OF THE FIGURES 



15 



WO 00/17369 PCT/US99/20881 

Figure 1: Figure 1 shows the nucleotide (SEQ ID NO:l) and predicted amino 
acid sequence (SEQ ID NO:2) of human Asp 1 . 

Figure 2: Figure 2 shows the nucleotide (SEQ ID NO:3) and predicted amino 
acid sequence (SEQ ID NO:4) of human Asp2(a). 

Figure 3: Figure 3 shows the nucleotide (SEQ ID NO:5) and predicted amino 
acid sequence (SEQ ID NO:6) of human Asp2(b). The predicted transmembrane domain of 
Hu-Asp2(b) is enclosed in brackets. 

Figure 4: Figure 4 shows the nucleotide (SEQ ID No. 7) and predicted amino 
acid sequence (SEQ ID No. 8) of murine Assp2(a) 

Figure 5: Figure 5 shows the BestFit alignment of the predicted amino acid 
sequences of Hu-Asp2(a) and murine Asp2(a) 

Figure 6: Figure 6 shows the nucleotide (SEQ ID No. 21) and predicted amino 
acid sequence (SEQ ID No. 22) of T7-Human-pro-Asp-2(a)ATM 

Figure7: Figure 7 shows the nucleotide (SEQ ID No. 23) and predicted amino 
acid sequence (SEQ ID No. 24) of t7-caspase-Human-pro- Asp-2(a)ATM 

Figure 8: Figure 8 shows the nucleotide (SEQ ID No. 25) and predicted amino 
acid sequence (SEQ ID No. 26) of Human-pro- Asp-2(a)ATM (low GC) 

Figure 9: Western blot showing reduction of CTF99 production by HEKI25.3 
cells transfected with antisense oligomers targeting the Hu-Asp2 Mrna 

Figure 10: Western blot showing increase in CTF99 production in mouse 
Neuro-2a cells cotransfected with APP-KK with and without Hu-Asp2 only in those cells 
cotransfected with Hu-Asp2. A further increase in CTF99 production is seen in cells 
cotransfected with APP-Sw-KK with and without Hu-Asp2 only in those cells cotransfected 
with Hu-Asp2 

Figure 11: Figure 1 1 shows the predicted amino acid sequence (SEQ ED No. 30) 
of Human- Asp2(a)ATM 

Figure 12: Figure 1 1 shows the predicted amino acid sequence (SEQ ED No. 30) 
of Human- Asp2(a)ATM(His) 6 

DETAILED DESCRIPTION OF THE INVENTION 

A few definitions used in this invention follow, most definitions to be used axe those 
that would be used by one ordinarily skilled in the art. 

When the p amyloid peptide any peptide resulting from beta secretase cleavage of 
APP. This includes, peptides of 39, 40, 41, 42 and 43 amino acids, extending from the 
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secretase cleavage site to 39, 40, 41, 42 and 43 amino acids. P amyloid peptide also means 
sequences 1-6, SEQ. ID. NO. 1-6 of US 5,750,349, issued 12 May 1998 (incorporated into 
this document by reference). A p-secretase cleavage fragment disclosed here is called CTF- 
99, which extends from P-secretase cleavage site to the carboxy terminus of APP. 

When an isoform of APP is discussed then what is meant is any APP polypeptide, 
including APP variants (including mutations), and APP fragments that exists in humans 
such as those desribed in US 5,766,846, col 7, lines 45-67, incorporated into this document 
by reference and see below. 

The term "p-amyloid precursor protein" (APP) as used herein is defined as a 
polypeptide that is encoded by a gene of the same name localized in humans on the long 
arm of chromosome 21 and that includes "PAP - here "p-amyloid protein" see above, 
within its carboxyl third. APP. is a glycosylated, single-membrane spanning protein 
expressed in a wide variety of cells in many mammaliam tissues. Examples of specific 
isotypes of APP which are currently known to exist in humans are the 695-amino acid 
polypeptide described by Kang et. al. (1987) Nature 325:733-736 which is designated as the 
"normal" APP; the 751 -amino acid polypeptide described by Ponte et al. (1988) Nature 
331:525-527 (1988) and Tanzi et al. (1988) Nature 331:528-530; and the 770-amino acid 
polypeptide described by Kitaguchi et. al. (1988) Nature 331:530-532. Examples of specific 
variants of APP include point mutation which can differ in both position and phenotype (for 
review of known variant mutation see Hardy (1992) Nature Genet. 1:233-234). All 
references cited here incorporated by reference. The term "APP fragments" as used herein 
refers to fragments of APP other than those which consist solely of pAP or PAP fragments. 
That is, APP fragments will include amino acid sequences of APP in addition to those 
which form intact 3AP or a fragment of p AP. 

When the term "any amino acid" is used, the amino acids referred to are to be selected 
from the following, three letter and single letter abbreviations - which may also be used, are 
provided as follows: 

Alanine, Ala, A; Arginine, Arg, R; Asparagine, Asn, N; Aspartic acid, Asp, D; 
Cystein, Cys, C; Glutamine, Gin, Q; lu;E-Glutamic Acid, Glu, E; Glycine, Gly, G; 
Histidine, His, H; Isoleucine, He, I; Leucine, Leu, L; Lysine, Lys, K; Methionine, Met, 
M; Phenylalanine, Phe, F; Proline, Pro, P; Serine, Ser, S; Threonine, Thr, T; Tryptophan, 
Trp, W; Tyrosine, Tyr, Y; Valine, Val, V; Aspartic acid or Asparagine, Asx, B; Glutamic 
acid or Glutamine, Glx, Z; Any amino acid, Xaa, X.. 
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The present invention describes a method to scan gene databases for the simple 
active site motif characteristic of aspaityl proteases. Eukaryotic aspartyl proteases such as 
pepsin and renin possess a two-domain structure which folds to bring two aspartyl residues 
into proximity within the active site. These are embedded in the short tripeptide motif 
5 DTG, or more rarely, DSG. Most aspartyl proteases occur as proenzyme whose N-terminus 
must be cleaved for activation. The DTG or DSG active site motif appears at about residue 
65-70 in the proenzyme (prorenin, pepsinogen), but at about residue 25-30 in the active 
enzyme after cleavage of the N-terminal prodomain. The limited length of the active site 
motif makes it difficult to search collections of short, expressed sequence tags (EST) for 
» novel aspartyl proteases. EST sequences typically average 250 nucleotides or less, and so 
would encode 80-90 amino acid residues or less. That would be too short a sequence to 
span the two active site motifs. The preferred method is to scan databases of hypothetical 
or assembled protein coding sequences. The present invention describes a computer 
method to identify candidate aspartyl proteases in protein sequence databases. The method 
was used to identify seven candidate aspartyl protease sequences in the Caenorhabditis 
elegans genome. These sequences were then used to identify by homology search Hu-Aspl 
and two alternative splice variants of Hu-Asp2, designated herein as Hu-Asp2(a) and Hu- 
Asp2(b). 

In a major aspect of the invention disclosed here we provide new information about 
APP processing. Pathogeneic processing of the amyloid precursor protein (APP) via the 
AB pathway requires the sequential action of two proteases referred to as B-secretase and y- 
secretase. Cleavage of APP by the P-secretase and y-secretase generates the N-terminus 
and C-terminus of the AB peptide, respectively. Because over production of the A0 
peptide, particularly the AB M2 , has been implicated in the initiation of Alzheimer's disease, 
inhibitors of either the B-secretase and/or the y-secretase have potential in the treatment of 
Alzheimer's disease. Despite the importance of the p-secretase and y-secretase in the 
pathogenic processing of APP, molecular definition of these enzymes has not been 
accomplished to date. That is, it was not known what enzymes were required for cleavage 
at either the P-secretase or the y-secretase cleavage site. The sites themselves were 
known because APP was known and the A p M2 , peptide was known, see US 5,766,846 and 
US 5,837,672, (incorporated by reference, with the exception to reference to "soluble" 
peptides). But what enzyme was involved in producing the AP,^ 2 , peptide was unknown. 
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The present invention involves the molecular definition of several novel human 
aspartyl proteases and one of these, referred to as Hu-A S p-2(a) and Hu-Asp2(b), has been 
characterized in detail. Previous forms of aspl and asp 2 have been disclosed, see EP 
0848062 A2 and EP 0855444A2, inventors David Powel et. aJ., assigned to Smith Kline 
i Beecham Corp. (incorporated by reference). Herein are disclosed old and new forms of 
Hu-Asp 2. For the first time they are expressed in active form, their substrates are 
disclosed, and their specificity is disclosed. Prior to this disclosure cell or cell extracts were 
required to cleave the 0-secretase site, now purified protein can be used in assays, also 
described here. Based on the results of (1) antisense knock out experiments, (2) transient 
transfection knock in experiments, and (3) biochemical experiments using purified 
recombinant Hu-Asp-2, we demonstrate that Hu-Asp-2 is the 0-secretase involved in the 
processing of APP. Although the nucleotide and predicted amino acid sequence of Hu- 
Asp-2(a) has been reported, see above, see EP 0848062 A2 and EP 0855444A2, no 
functional characterization of the enzyme was disclosed. Here the authors characterize the 
Hu-Asp-2 enzyme and are able to explain why it is a critical and essential enzyme required 
in the formation of Ap M2 , peptide and possible a critical step in the development of AD. 

■* In another embodiment the present invention also describes a novel splice variant of 
Hu-Asp2, referred to as Hu-Asp-2(b), that has never before been disclosed. 

In another embodiment, the invention provides isolated nucleic acid molecules 
comprising a polynucleotide encoding a polypeptide selected from the group consisting of 
human aspartyl protease 1 (Hu-Aspl) and two alternative splice variants of human aspaxtyl 
protease 2 (Hu-Asp2), designated herein as Hu-Asp2(a) and Hu-As P 2(b). As used herein, all 
references to "Hu-Asp2" should be understood to refer to both Hu-Asp2(a) and Hu-Asp2(b). 
Hu-Aspl is expressed most abundantly in pancreas and prostate tissues, while Hu-Asp2(a) 
and Hu-Asp2(b) are expressed most abundantly in pancreas and brain tissues. The invention 
also provides isolated Hu-Aspl, Hu-As P 2(a), and Hu-As P 2(b) polypeptides, as well as 
fragments thereof which exhibit aspartyl protease acti vity. 

The predicted amino acid sequences of Hu-Aspl, Hu-Asp2(a) and Hu-Asp2(b) share 
significant homology with previously identified mammalian aspartyl proteases such as 
pepsinogen A, pepsinogen B, cathepsin D, cathepsin E, and renin. P.B.Szecs, Scand J. Clin. 
Lab. Invest. J2:(Sup P L 210 5-22 (1992)). These enzymes are characterized by the presence of 
a duplicated DTG/DSG sequence motif. The Hu-Aspl and HuAsp2 polypeptides disclosed 
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herein also exhibit extremely high homology with the ProSite consensus motif for aspartyl 
proteases extracted from the SwissProt database. 

The nucleotide sequence given as residues 1-1554 of SEQ ID NO:l corresponds to 
the nucleotide sequence encoding Hu-Aspl, the nucleotide sequence given as residues 1-1503 
of SEQ ID NO:3 corresponds to the nucleotide sequence encoding Hu-Asp2(a), and the 
nucleotide sequence given as residues 1-1428 of SEQ ID NO:5 corresponds to the nucleotide 
sequence encoding Hu-Asp2(b). The isolation and sequencing of DNA encoding Hu-Aspl, 
Hu-Asp2(a), and Hu-Asp2(b) is described below in Examples 1 and 2. 

As is described in Examples 1 and 2, automated sequencing methods were used to 
obtain the nucleotide sequence of Hu-Aspl, Hu-Asp2(a), and Hu-Asp-2(b). The Hu-Asp 
nucleotide sequences of the present invention were obtained for both DNA strands, and are 
believed to be 100% accurate. However, as is known in the art, nucleotide sequence obtained 
by such automated methods may contain some errors. Nucleotide sequences determined by 
automation are typically at least about 90%, more typically at least about 95% to at least about 
99.9% identical to the actual nucleotide sequence of a given nucleic acid molecule. The 
actual sequence may be more precisely determined using manual sequencing methods, which 
are well known in the art. An error in sequence which results in an insertion or deletion of 
one or more nucleotides may result in a frame shift in translation such that the predicted 
amino acid sequence will differ from that which would be predicted from the actual 
nucleotide sequence of the nucleic acid molecule, starting at the point of the mutation. The 
Hu-Asp DNA of the present invention includes cDNA, chemically synthesized DNA, DNA 
isolated by PCR, genomic DNA, and combinations thereof. Genomic Hu-Asp DNA may be 
obtained by screening a genomic library with the Hu-Asp2 cDNA described herein, using 
methods that are well known in the art, or with oligonucleotides chosen from the Hu-Asp2 
sequence that will prime the polymerase chain reaction (PCR). RNA transcribed from Hu- 
Asp DNA is also encompassed by the present invention. 

Due to the degeneracy of the genetic code, two DNA sequences may differ and yet 
encode identical amino acid sequences. The present invention thus provides isolated nucleic 
acid molecules having a polynucleotide sequence encoding any of the Hu-Asp polypeptides of 
the invention, wherein said polynucleotide sequence encodes a Hu-Asp polypeptide having 
the complete amino acid sequence of SEQ ID NO:2, SEQ ED NO:4, SEQ ID NO:6, or 
fragments thereof. 
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Also provided herein are purified Hu-Asp polypeptides, both recombinant and non- 
recombinant. Most importantly, methods to produce Hu-Asp2 polypeptides in active form are 
provided. These include production of Hu-Asp2 polypeptides and variants thereof in bacterial 
cells, insect cells, and mammalian cells, also in forms that allow secretion of the Hu-Asp2 
polypeptide from bacterial, insect or mammalian cells into the culture medium, also methods 
to produce variants of Hu-Asp2 polypeptide incorporating amino acid tags that facilitate 
subsequent purification. In a preferred embodiment of the invention the Hu-Asp2 polypeptide 
is converted to a proteolytically active form either in transformed cells or after purification 
and cleavage by a second protease in a cell-free system, such active forms of the Hu-Asp2 
polypeptide beginning with the N-terminal sequence TQHGIR or ETDEEP. Variants and 
derivatives, including fragments, of Hu-Asp proteins having the native amino acid sequences 
given in SEQ ID Nos: 2, 4, and 6 that retain any of the biological activities of Hu-Asp are also 
within the scope of the present invention. Of course, one. of ordinary skill in the art will 
readily be able to determine whether a variant, derivative, or fragment of a Hu-Asp protein 
displays Hu-Asp activity by subjecting the variant, derivative, or fragment to a standard 
aspartyl protease assay. Fragments of Hu-Asp within the scope of this invention include those 
that contain the active site domain containing the amino acid sequence DTG, fragments that 
contain.the active site domain amino acid sequence DSG, fragments containing both the DTG 
and DSG active site sequences, fragments in which the spacing of the DTG and DSG active 
site sequences has been lengthened, fragments in which the spacing has been shortened. Also 
within the scope of the invention are fragments of Hu-Asp in which the transmembrane 
domain has been removed to allow production of Hu-Asp2 in a soluble form. In another 
embodiment of the invention, the two halves of Hu-Asp2, each containing a single active site 
DTG or DSG sequence can be produced independently as recombinant polypeptides, then 
combined in solution where they reconstitute an active protease. 

Hu-Asp variants may be obtained by mutation of native Hu-Asp-encoding nucleotide 
sequences, for example. A Hu-Asp variant, as referred to herein, is a polypeptide 
substantially homologous to a native Hu-Asp polypeptide but which has an amino acid 
sequence different from that of native Hu-Asp because of one or more deletions, insertions, or 
substitutions in the amino acid sequence. The variant amino acid or nucleotide sequence is 
preferably at least about 80% identical, more preferably at least about 90% identical, and most 
preferably at least about 95% identical, to a native Hu-Asp sequence. Thus, a variant 
nucleotide sequence which contains, for example, 5 point mutations for every one hundred 
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nucleotide, as compared to . nalive ^ ^ wffl ^ ^ ^ ^ ^ ^ 

The percentage <* -q— identity, also termed hommogy, between a native and a variant 

Hu-Asp sequence may also be denned, for example; by comparing to wo 

s ™C C ° mPUKr ~ ™> « *» purpose, such.as to ^ 
™ <W-»» Sequence A^lysis Package, Version 8 for Unix, Ge.eti C s Computer 
^£ *— * P^. Madison Wisconsin,, which uses the aigorithm of Smith 

and Waterman (Adv. Appl. Math. 2: 482-189 (1981)). 

Alteranons of the native amino acid sequence may be accomplished by any of a 
^ of known techniques. Por camp,, muta^ns may be introduced a, parLar 
^uons by procedures wel Known ,„ to ^ ^ ^ „ oU „ J^, 

" ( W ' *—y «985. pp. ,2-!% Smith -at l0enel . c 

^nn^ plesandMetho ^ ptenum ^ (I98i)); ^ us paKn( ^ ^ 

subsunrl""^ ^ Wi,hin ^ ° f " «** ~™ely 

subsumtedsequenees, meaning tba, 0 „e or more amino acid residues ofa Hu-Asp polypeptide 
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By stringent hybridization conditions is intended overnight incubation at about 42°C for about 
2.5 hours in 6 X SSC/0.1% SDS, followed by washing of the filters in 1.0 X SSC at 65°C 
0.1% SDS. 

Fragments of the Hu-Asp-encoding nucleic acid molecules described herein, as well as 
5 polynucleotides capable of hybridizing to such nucleic acid molecules may be used as a probe 
or as pnmers in a polymerase chain reaction (PGR). Such probes may be used, eg. to detect 
the presence of Hu-Asp nucleic acids in * vitro assays, as well as in Southern and northern 
blots. Cell types expressing Hu-Asp may also be identified by the use of such probes. Such 
procedures are well known, and the skilled artisan will be able to choose a probe of a length 
) surtable to the particular application. For PCR, 5' and 3' P rimers corresponding to the termini 
of a desned Hu-Asp nucleic acid molecule are employed to isolate and amplify that sequence 
using conventional techniques. 

Other useful fragments of the Hu-Asp nucleic acid molecules are antisense or sense 
ohgonucleotides comprising a single-stranded nucleic acid sequence capable of binding to a 
target Hu-Asp mRNA (using a sense strand), or Hu-Asp DNA (using an antisense strand) 
sequence. In a preferred embodiment of the invention these Hu-Asp antisense 
ohgonucleotides reduce Hu-Asp mRNA and consequent production of Hu-Asp polypeptides 

* an ° ther Upe * *" Hu-Asp polypeptides with or without 

assocrated native pattern glycosylate. Both Hu-As P l and Hu-Asp2 have canonical acceptor 
sites for Asn-linked sugars, with Hu-Aspl having two of such sites, and Hu-Asp2 having four 
Hu-Asp expressed in yeast or mammalian expression systems (discussed below) may be 
simrlar to or significantly different from a native Hu-Asp polypeptide in molecular weight 
and glycosylate pattern. Expression of Hu-Asp in bacterial expression systems will provide 
non-glycosylated Hu-Asp. 

The polypeptides of the present invention are preferably provided in an isolated form 
and preferably are substantially purified. Hu-Asp polypeptides may be recovered and purified 
from tissues, cultured cells, or recombinant cell cultures by well-known methods, including 
ammonium sulfate or ethanol precipitation, anion or cation exchange chromatography 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity' 
chromatography, hydroxylapatite chromatography, lectin chromatography, and high 
performance liquid chromatography (HPLC). In a preferred embodiment, an amino acid tag is 
added to the Hu-Asp polypeptide using genetic engineering techniques that are well known to 
pracuoners of the art which include addition of six histidine amino acid residues to allow 
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purification by binding to nickel immobilized on a suitable support, epitopes for polyclonal or 
monoclonal antibodies including but not limited to the T7 epitope, the myc epitope, and the 
V5a epitope, and fusion of Hu-Asp2 to suitable protein partners including but not limited to 
glutathione-S-transferase or maltose binding protien. Li a preferred embodiment these 
5 additional amino acid sequences are added to the C-terminus of Hu-Asp but may be added to 
the N-terminus or at intervening positions within the Hu-Asp2 polypeptide. 

The present invention also relates to vectors comprising the polynucleotide molecules 
of the invention, as well as host cell transformed with such vectors. Any of the polynucleotide 
molecules of the invention may be joined to a vector, which generally includes a selectable 
3 marker and an origin of replication, for propagation in a host. Because the invention also 
provides Hu-Asp polypeptides expressed from the polynucleotide molecules described above, 
vectors for the expression of Hu-Asp are preferred. The vectors include DNA encoding any of 
the Hu-Asp polypeptides described above or below, operably linked to suitable transcriptional 
or translational regulatory sequences, such as those derived from a mammalian, microbial, 
viral, or insect gene. Examples of regulatory sequences include transcriptional promoters, 
operators, or enhancers, mRNA ribosomal binding sites, and appropriate sequences which 
control transcription and translation. Nucleotide sequences are operably linked when the 
regulatory sequence functionally relates to the DNA encoding Hu-Asp. Thus, a promoter 
nucleotide sequence is operably linked to a Hu-Asp DNA sequence if the promoter nucleotide 
sequence directs the transcription of the Hu-Asp sequence. 

Selection of suitable vectors to be used for the cloning of polynucleotide molecules 
encoding Hii-Asp, or for the expression of Hu-Asp polypeptides, will of course depend upon 
the host cell in which the vector will be transformed, and, where applicable, the host cell from 
which the Hu-Asp polypeptide is to be expressed. Suitable host cells for expression of Hu- 
Asp polypeptides include prokaryotes, yeast, and higher eukaryotic cells, each of which is 
discussed below. 

The Hu-Asp polypeptides to be expressed in such host cells may also be fusion 
proteins which include regions from heterologous proteins. Such regions may be included to 
allow, e.g., secretion, improved stabUity, or facilitated purification of the polypeptide. For 
example, a sequence encoding an appropriate signal peptide can be incorporated into 
expression vectors. A DNA sequence for a signal peptide (secretory leader) may be fused 
in-frame to the Hu-Asp sequence so that Hu-Asp is translated as a fusion protein comprising 
the signal peptide. A signal peptide that is functional in the intended host cell promotes 
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extracellular secretion of the Hu-Asp polypeptide. Preferably, the signal sequence will be 
cleaved from the Hu-Asp polypeptide upon secretion of Hu-Asp from the cell. Non-limiting 
examples of signal sequences that can be used in practicing the invention include the ye J 
I-factor and the honeybee melatin leader in sf9 insect cells. 
5 In a preferred embodiment, the Hu-Asp polypeptide will be a fusion protein which 

includes a heterologous region used to facilitate purification of the polypeptide. Many of the 
available peptides used for such a function allow selective binding of the fusion protein to a 
binding partner. For example, the Hu-Asp polypeptide may be modified to comprise a 
peptide to form a fusion protein which specifically binds to a binding partner, or peptide tag. 
Non-limiting examples of such peptide tags include the 6-His tag, thioredoxin tag 
hemaglutinin tag, GST tag, and OmpA signal sequence tag. As will be understood by one of 
skill in the art, the binding partner which recognizes and binds to the peptide may be any 
molecule or compound including metal ions (e.g., metal affinity columns), antibodies, or 
fragments thereof, and any protein or peptide which binds the peptide, such as the FLAG tag. 

Suitable host cells for expression of Hu-Asp polypeptides includes prokaryotes, yeast, 
and higher eukaryotic cells. Suitable prokaryotic hosts to be used for the expression of Hu- 
Asp include bacteria of the genera Escherichia, Bacillus, and Salmonella, as well as members 
of the genera Pseudomonas, Streptomyces, and Staphylococcus. For expression in, e.g., E 
coli, :a Hu-Asp polypeptide may include an N-terminal methionine residue to facilitate 
expression of the recombinant polypeptide in a prokaryotic host. The N-terminal Met may 
optionally then be cleaved from the expressed Hu-Asp polypeptide. Other N-terminal amino 
acid residues can be added to the Hu-Asp polypeptide to facilitate expression in Escherichia 
coli including but not limited to the T7 leader sequence, the T7-caspase 8 leader sequence, as 
well as others leaders including tags for purification such as the 6-His tag (Example 9). Hu- 
Asp polypeptides expressed in E. coli may be shortened by removal of the cytoplasmic tail, 
the transmembrane domain, or the membrane proximal region. Hu-Asp polypeptides 
expressed in E. coli may be obtained in either a soluble form or as an insoluble form which 
may or may not be present as an inclusion body. The insoluble polypeptide may be rendered 
soluble by guanidine HC1, urea or other protein denaturants, then refolded into a soluble form 
before or after purification by dilution or dialysis into a suitable aqueous buffer. If the 
inactive proform of the Hu-Asp was produced using recombinant methods, it may be rendered 
active by cleaving off the prosegment with a second suitable protease such as human 
immuncxleficiency virus protease. 
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Expression vectors for use in prokaryotic hosts generally comprises one or more 
phenotypic selectable marker genes. Such genes generally encode, e.g., a protein that confers 
antibiotic resistance or that supplies an auxotrophic requirement. A wide variety of such 
vectors are-readily available from commercial sources. Examples include pSPORT vectors, 
5 pGEM vectors (Promega), pPROEX vectors (LTT, Bethesda, MD), Bluescript vectors 
(Stratagene), pET vectors (Novagen) and pQE vectors (Qiagen). 

Hu-Asp may also be expressed in yeast host cells from genera including 
Saccharomyces, Pichia, and Kluveromyces. Preferred yeast hosts are S. cerevisiae and P. 
pastoris. Yeast vectors will often contain an origin of replication sequence from a 2T yeast 
plasmid, an autonomously replicating sequence (ARS), a promoter region, sequences for 
polyadenylation, sequences for transcription termination, and a selectable marker gene. 
Vectors replicable in both yeast and K coli (termed shuttle vectors) may also be used. In 
addition to the above-mentioned features of yeast vectors, a shuttle vector will also include 
sequences for replication and selection in E. coli. Direct secretion of Hu-Asp polypeptides 
expressed in yeast hosts may be accomplished by the inclusion of nucleotide sequence 
encoding the yeast I-factor leader sequence at the 5' end of the Hu-Asp-encoding nucleotide 
sequence. 

Insect host cell culture systems may also be used for the expression of Hu-Asp 
polypeptides. In a preferred embodiment, the Hu-Asp polypeptides of the invention are 
expressed using an insect cell expression system (see Example 10). Additionally, a 
baculovirus expression system can be used for expression in insect cells as reviewed by 
Luckow and Summers, Bio/Technology 6:47 (1988). 

In another preferred embodiment, the Hu-Asp polypeptide is expressed in mammalian 
host cells. Non-limiting examples of suitable mammalian cell lines include the COS-7 line of 
monkey kidney ceUs (Gluzman ^ «/., Cell 23:175 (1981)), human embyonic kidney cell line 
293, and Chinese hamster ovary (CHO) cells. Preferably, Chinese hamster ovary (CHO) cells 
are used for expression of Hu-Asp proteins (Example 1 1). 

The choice of a suitable expression vector for expression of the Hu-Asp polypeptides 
of the invention will of course depend upon the specific mammalian host cell to be used, and 
is within the skill of the ordinary artisan. Examples of suitable expression vectors include 
PCDNA3 (Invitrogen) and pSVL (Pharmacia Biotech). A preferred vector for expression of 
Hu-Asp polypeptides is pcDNA3. 1-Hygro (Invitrogen). Expression vectors for use in 
mammalian host cells may include transcriptional and translational control sequences derived 
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from viral genomes. Commonly used promoter sequences and enhancer sequences which 
may be used in the present invention include, but are not limited to, those derived from human 
cytomegalovirus (CMV), Adenovirus 2, Polyoma virus, and Simian virus 40 (SV40). 
Methods for the construction of mammalian expression vectors are disclosed, for example, in 
Okayama and Berg {Mol. Cell. Biol. 3:280 (1983)); Cosman et al. (Mol. Immunol. 23:935 
(1986)); Cosman et al {Nature 312:768 (1984)); EP-A-0367566; and WO 91/18982. 

The polypeptides of the present invention may also be used to raise polyclonal and 
monoclonal antibodies, which are useful in diagnostic assays for detecting Hu-Asp 
polypeptide expression. Such antibodies may be prepared by conventional techniques. See, 
for example, Antibodies: A Laboratory Manual, Harlow and Land (eds.), Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y., (1988); Monoclonal Antibodies, Hybridomas: A 
New Dimension in Biological Analyses, Kennet et al. (eds.), Plenum Press, New York (1980). 
Synthetic peptides comprising portions of Hu-Asp containing 5 to 20 amino acids may also be 
used for the production of polyclonal or monoclonal antibodies after linkage to a suitable 
carrier protein including but not limited to keyhole limpet hemacyanin (KLH), chicken 
ovalbumin, or bovine serum albumin using various cross-linking reagents including 
carbodimides, glutaraldehyde, or if the peptide contains a cysteine, N-methylmaleimide. A 
preferred peptide for immunization when conjugated to KLH contains the C-terminus of 
Hu_Aspl or Hu-Asp2 comprising QRRPRDPEVVNDESSLVRHRWK or 
LRQQHDDFADDISLLK, respectively. 

The Hu-Asp nucleic acid molecules of the present invention are also valuable for 
chromosome identification, as they can hybridize with a specific location on a human 
chromosome. Hu-Aspl has been localized to chromosome 21, while Hu-Asp2 has been 
localized to chromosome llq23.3-24.1. There is a current need for identifying particular sites 
on the chromosome, as few chromosome marking reagents based on actual sequence data 
(repeat polymorphisms) are presently available for marking chromosomal location. Once a 
sequence has been mapped to a precise chromosomal location, the physical position of the 
sequence on the chromosome can be correlated with genetic map data. The relationship 
between genes and diseases that have been mapped to the same chromosomal region can then 
be identified through linkage analysis, wherein the coinheritance of physically adjacent genes 
is determined. Whether a gene appearing to be related to a particular disease is in fact the 
cause of the disease can then be determined by comparing the nucleic acid sequence between 
affected and unaffected individuals. 
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In another embodiment, the invention relates to a method of assaying Hu-Asp function, 
specifically Hu-Asp2 function which involves incubating in solution the Hu-Asp polypeptide 
with a suitable substrate including but not limited to a synthetic peptide containing the 0- 
> secretase cleavage site of APP, preferably one containing the mutation found in a Swedish 
kindred with inherited AD in which KM is changed to NL, such peptide comprising the 
sequence SEVNLDAEFR in an acidic buffering solution, preferably an acidic buffering 
solution of P H5.5 (see Example 12) using cleavage of the peptide monitored by high 
performance liquid chromatography as a measure of Hu-Asp proteolytic activity. Preferred 
assays for proteolytic activity utilize internally quenched peptide assay substrates. Such 
suitable substrates include peptides which have attached a paired flurophore and quencher 
including but not limited to coumarin and dinitrophenol, respectively, such that cleavage of 
the peptide by the Hu-Asp results in increased fluorescence due to physical separation of the 
flurophore and quencher. Preferred colorimetric assays of Hu-Asp proteolytic activity utilize 
other suitable substrates that include the P2 and PI amino acids comprising the recognition 
site for cleavage linked to o-nitrophenol through an amide linkage, such that cleavage by the 
Hu-Asp results in an increase in optical density after altering the assay buffer to alkaline pH. 

In another embodiment, the invention relates to a method for the identification of an 
agent that increases the activity of a Hu-Asp polypeptide selected from the group consisting of 
Hu-Asp 1 , Hu-Asp2(a), and Hu- Asp2(b), the method comprising 

(a) determining the activity of said Hu-Asp polypeptide in the presence of a test 
agent and in the absence of a test agent; and 

(b) comparing the activity of said Hu-Asp polypeptide determined in the 
presence of said test agent to the activity of said Hu-Asp polypeptide 
deterrnihed in the absence of said test agent; 

whereby a higher level of activity in the presence of said test agent than in the absence of said 
test agent indicates that said test agent has increased the activity of said Hu-Asp polypeptide. 
Such tests can be performed with Hu-Asp polypeptide in a cell free system and with cultured 
cells that express Hu-Asp as well as variants or isoforms thereof. 

In another embodiment, the invention relates to a method for the identification of an 
agent that decreases the activity of a Hu-Asp polypeptide selected from the group consisting 
of Hu-Aspl, Hu-Asp2(a), and Hu-Asp2(b), the method comprising 
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(a) detennining the activity of said Hu-Asp polypeptide in the presence of a test 
agent and in the absence of a test agent; and 

(b) comparing the activity of said Hu-Asp polypeptide determined in the 
- P r ^nce of said test agent to tte^^ 

5 determined in the absence of said test agent; 

whereby a lower level of activity in the presence of said test agent than in the absence of said 
test agent mdicates that said test agent has decreased the activity of said Hu-Asp polypeptide 
Such tests can be performed with Hu-Asp polypeptide in a cell free system and with cultured 
cells that express Hu-Asp as well as variants or isoforms thereof. 
10 In another embodiment, the invention relates to a novel cell line (HEK125.3 cells) 

for measuring processing of amyloid 0 peptide (A0) from the amyloid protein precursor 
(APP). The cells are stable transforms of human embryonic kidney 293 cells (HEK293) 
with a bicistronic vector derived from pIRES-EGFP (Clontech) containing a modified 
human APP cDNA, an internal ribosome entry site and an enhanced green fluorescent 
5. protein (EGFP) cDNA in the second cistron. The APP cDNA was modified by adding two 
lysine codons to the carboxyl terminus of the APP coding sequence. This increases 
processing of A0 peptide from human APP by 2-4 fold. This level of A0 peptide 
processing is 60 fold higher than is seen in nontransformed HEK293 cells. HEK125.3 cells 
will be : useful for assays of compounds that inhibit A P peptide processing. This invention 
) alsomcludes addition of two lysine residues to the C-terminus of other APP isoforms 

including the 751 and 770 amino acid isoforms, to isoforms of APP having mutations found 
m human AD including the Swedish KM-+NL and V717^F mutations, to C-terminal 
fragments of APP, such as those beginning with the 0-secretase cleavage site, to C-terminal 
fragments of APP containing the P -secretase cleavage site which have been operably linked 
to an N-terminal signal peptide for membrane insertion and secretion, and to C-terminal 
fragments of APP which have been operably linked to an N-terminal signal peptide for 
membrane insertion and secretion and a reporter sequence including but not limited to 
green fluorescent protein or alkaline phosphatase, such that 0-secretase cleavage releases 
the reporter protein from the surface of cells expressing the polypeptide. 

Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of illustration 
and are not intended as limiting. 
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EXAMPLES 

Example 1: Development of a Search Algorithm Useful for the Identification of 
Aspartyl Proteases, and Identification ofC. elegans Aspartyl Protease 
- - Genes in Wormpep 12: 

Materials and Methods: 

Classical aspartyl proteases such as pepsin and renin possess a two-domain structure 
which folds to bring two aspartyl residues into proximity within the active site. These are 
embedded in the short tripeptide motif DTG, of more rarely, DSG. The DTG or DSG 
active site motif appears at about residue 25-30 in the enzyme, but at about 65-70 in the 
proenzyme (prorenin, pepsinogen). This motif appears again about 150-200 residues 
downstream. The proenzyme is activated by cleavage of the N-terminal prodomain. This 
pattern exemplifies the double domain structure of the modern day aspartyl enzymes which 
apparently arose by gene duplication and divergence. Thus; 

NH 2 X— -D^G Y — — D Y+25 TG C 

where X denotes the beginning of the enzyme, following the N-terminal prodomain, and Y 
denotes the center of the molecule where the gene repeat begins again. 

In the case of the retroviral enzymes such as the HIV protease, they represent only a 
half of the two-domain structures of well-known enzymes like pepsin, cathepsin D, renin, 
etc. They have no prosegment, but are carved out of a polyprotein precursor containing the 
gag and pol proteins of the virus. They can be represented by: 

NH 2 D^G CI 00 

This "monomer" only has about 100 aa, so is extremely parsimonious as compared to the 
other aspartyl protease "dimers" which have of the order of 330 or so aa, not counting the 
N-terminal prodomain. 

The limited length of the eukaryotic aspartyl protease active site motif makes it 
difficult to search EST collections for novel sequences. EST sequences typically average 
250 nucleotides, and so in this case would be unlikely to span both aspartyl protease active 
site motifs. Instead, we turned to the C elegans genome. The C. elegans genome is 
estimated to contain around 13,000 genes. Of these, roughly 12,000 have been sequenced 
and the corresponding hypothetical open reading frame (ORF) has been placed in the 
database Wormpep 12. We used this database as the basis for a whole genome scan of a 
higher eukaryote for novel aspartyl proteases, using an algorithm that we developed 



30 



WO 00/17369 

PCT/US99/20881 

specifically for this purpose. The following AWK script for locating proteins containing two 
DTG or DSG motifs was used for the search, which was repeated four times to recover all 
pairwise combinations of the aspartyl motif. 
^ BEGIN{RS=">"} /* defines ">" as record separator for FASTA format */ 

pos = index($0,"DTG") /*finds "DTG" in record*/ 
if (pos>0) { 

rest = substr($0,pos+3) /*get rest of record after first DTG*/ 
pos2 = index(rest,"DTG") /*find second DTG*/ 
10 ^ if(pos2>0)printf("%s%s\n",">",$0)} /*report hits*/ 

} 

The AWK script shown above was used to search Wormpepl2, which was 
downloaded from ftp.sanger.ac.uk/pub/databases/wormpep, for sequence entries containing 
at least two DTG or DSG motifs. Using AWK limited each record to 3000 characters or 
less. Thus, 35 or so larger records were eliminated manually from 
Wormpepl2 as in any case these were unlikely to encode aspartyl proteases. 
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Results and Discussion: 

The Wormpep 12 database contains 12,178 entries, although some of these «10%) 
represent alternatively spliced transcripts from the same gene. Estimates of the number of 
genes encoded in the C. elegans genome is on the order of 13,000 genes, so Wormpepl2 
may be estimated to cover greater than 90% of the C. elegans genome. 

Eukaryotic aspartyl proteases contain a two-domain structure, probably arising from 
ancestral gene duplication. Each domain contains the active site motif D(S/T)G located 
from 20-25 amino acid residues into each domain. The retroviral (e.g., HTV protease) or 
retrotransposon proteases are homodimers of subunits which are homologous to a single 
eukaryotic aspartyl protease domain. An AWK script was used to search the Wonnpepl2 
database for proteins in which the D(S^DG motif occurred at least twice. This identified 
>60 proteins with two DTG or DSG motifs. Visual inspection was used to select proteins 
in which the position of the aspartyl domains was suggestive of a two-domain structure 
meeting the criteria described above. 

In addition, the PROSITE eukaryotic and viral aspartyl protease active site pattern 
PS00141 was used to search Wormpepl2 for candidate aspartyl proteases. (Bairoch A., 
Bucher P., Hofmann KL, The PROSITE database: its status in 1997, Nucleic Acids Res. 
2*217-221(1997)). This generated an overlapping set of Wonnpepl2 sequences. Of these, 
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seven sequences contained two DTG or DSG motifs and the PROSITE aspartyl protease 
active site pattern. Of these seven, three were found in the same cosmid clone (F21F8.3, 
F21F8.4, and F21F8.7) suggesting that they represent a family of proteins that arose by 
ancestral gene duplication. Two. other ORFs with extensive homology to F21F8.3, F21F8.4 
! and F21F8.7 are present in the same gene cluster (F21F8.2 and F21F8.6), however, these 
contain only a single DTG motif. Exhaustive BLAST searches with these seven sequences 
against Worm P epl2 failed to reveal additional candidate aspartyl proteases in the C. 
elegans genome containing two repeats of the DTG or DSG motif. 

BLASTX search with each C. elegans sequence against SWISS-PROT, GenPep and 
TREMBL revealed that R12H7.2 was the closest worm homologue to the known 
mammalian aspartyl proteases, and that T18H9.2 was somewhat more distantly related 
while CEASP1, F21F8.3, F21F8.4, and F21F8.7 formed a subcluster which had the least 
sequence homology to the mammalian sequences. 
Discussion: 

APP, the presenilis, and p35, the activator of cdk5, all undergo intracellular 
proteolytic processing at sites which conform to the substrate specificity of the HTV 
protease. Dysregulation of a cellular aspartyl protease with the same substrate specificity, 
might therefore provide a unifying mechanism for causation of the plaque and tangle 
pathologies in AD. Therefore, we sought to identify novel human aspartyl proteases. A 
whole genome scan in C. elegans identified seven open reading frames that adhere to the 
aspartyl protease profile that we had identified. These seven aspartyl proteases probably 
comprise the complete complement of such proteases in a simple, multicellular eukaryote. 
These include four closely related aspartyl proteases unique to C elegans which probably 
arose by duplication of an ancestral gene. The other three candidate aspartyl proteases 
(T18H9.2, R12H7.2 and CI 1D2.2) were found to have homology to mammalian gene 
sequences. 



32 



3 



WO 00/17369 

PCT/US99/20881 

Example 2: Wen^cation of Novel Human Aspartyl Proteases Using Database 
Mining by Genome Bridging 

Materials and Methods: 

> Computer-assisted analysis of EST databases, cDNA . and predicted polypeptide 
sequences: 

Exhaustive homology searches of EST databases with the CEASP1, F21F8.3, 
F21F8.4, and F21F8.7 sequences failed to reveal any novel mammalian homologues. 
TBLASTN searches with R12H7.2 showed homology to cathepsin D, cathepsin E, 
pepsinogen A, pepsinogen C and renin, particularly around the DTG motif within the active 
site, but also failed to identify any additional novel mammalian aspartyl proteases. This 
indicates that the C. elegans genome probably contains only a single lysosomal aspartyl 
protease which in mammals is represented by a gene family that arose through duplication 
and consequent modification of an ancestral gene. 

TBLASTN searches with T18H9.2, the remaining C. elegans sequence, identified 
several ESTs which assembled into a contig encoding a novel human aspartyl protease (Hu- 
ASP1). .As is described above in Example 1, BLASTX search with the Hu-ASPl contig 
againstSWKS-PROT revealed that the active site motifs in the sequence aligned with the 
active sites of other aspartyl proteases. Exhaustive, repetitive rounds of BLASTN searches 
againstlifeSeq, LifeSeqFL, and the public EST collections identified 102 EST from 
multiple cDNA libraries that assembled into a single contig. The 51 sequences in this 
contig found in public EST collections also have been assembled into a single contig 
(THC2 13329) by The Institute for Genome Research (TIGR). The TTGR annotation 
indicates that they failed to find any hits in the database for the contig. Note that the TIGR 
contig is the reverse complement of the LifeSeq contig that we assembled. BLASTN search 
of Hu-ASPl against the rat and mouse EST sequences in ZooSeq revealed one homologous 
EST in each database (Incyte clone 700311523 and IMAGE clone 313341, GenBank 
accession number W10530, respectively). 

TBLASTN searches with the assembled DNA sequence for Hu-ASPl against both 
LifeSeqFL and the public EST databases identified a second, related human sequence (Hu- 
Asp2) represented by a single EST (2696295). Translation of this partial cDNA sequence 
reveals a single DTG motif which has homology to the active site motif of a bovine aspartyl 
protease, NMl. 
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BLAST searches, contig assemblies and multiple sequence alignments were 
performed using the bioinformatics tools provided with the LifeSeq, LifeSeqFL and 
LifeSeq Assembled databases from Licyte. Predicted protein motifs were identified using 
either the Pr-oSite dictionary (Motifs in GCG 9) or the Pfam database. 
5 Full-length cDNA cloning of Hu-Aspl 

The open reading frame of C. elegans gene T18H9.2CE was used to query Incyte 
LifeSeq and LifeSeq-FL databases and a single electronic assembly referred to as 
1863920CE1 was detected. The 5' most cDNA clone in this contig, 1863920, was obtained 
from Incyte and completely sequenced on both strands. Translation of the open reading 
> frame contained within clone 1863920 revealed the presence of the duplicated aspartyl 0 
protease active site motif (DTG/DSG) but the 5' end was incomplete. The remainder of the 
Hu-Aspl coding sequence was determined by 5' Marathon RACE analysis using a human 
placenta Marathon ready cDNA template (Clonetech). A 3'-antisense oligonucleotide 
primer specific for the 5' end of clone 1863920 was paired with the 5'-sense primer specific 
for the Marathon ready cDNA synthetic adaptor in the PGR. Specific PCR products were 
directly sequenced by cycle sequencing and the resulting sequence assembled with the 
sequence of clone 1863920 to yield the complete coding sequence of Hu-Asp-1 (SEQ ID 
No. 1). 

Several interesting features are present in the primary amino acid sequence 
of Hu-Aspl (Figure 1, SEQ ID No. 2). The sequence contains a signal peptide (residues 1- 
20 in SEQ ID No. 2), a pro-segment, and a catalytic domain containing two copies of the 
aspartyl protease active site motif (DTG/DSG). The spacing between the first and second 
active site motifs is about 200 residues which should correspond to the expected size of a 
single, eukaryotic aspartyl protease domain. More interestingly, the sequence contains a 
predicted transmembrane domain (residues 469-492 in SEQ ID No.2) near its C-terminus 
which suggests that the protease is anchored in the membrane. This feature is not found in 
any other aspartyl protease. 
Cloning of a full-length Hu-Asp-2 cDNAs: 

As is described above in Example 1, genome wide scan of the Caenorhabditis 
elegans database WormPepl2 for putative aspartyl proteases and subsequent mining of 
human EST databases revealed a human ortholog to the C. elegans gene T18H9.2 referred 
to as Hu-Aspl. The assembled contig for Hu-Aspl was used to query for human paralogs 
using the BLAST search tool in human EST databases and a single significant match 
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(2696295CE1) with approximately 60% shared identity was found in the LifeSeq FL 
database. Similar queries of either gb 105PubEST or the family of human databases 
available from TIGR did not identify similar EST clones. cDNA clone 2696295, identified 
by single pass sequence analysis from a human uterus cDNA library, was obtained from 
5 Incyte and completely sequence on both strands. This clone contained an incomplete 1266 
bp open-reading frame that encoded a 422 amino acid polypeptide but lacked an initiator 
ATG on the 5' end. Inspection of the predicted sequence revealed the presence of the 
duplicated aspartyl protease active site motif DTG/DSG, separated by 194 amino acid 
residues. Subsequent queries of later releases of the LifeSeq EST database identified an 
» additional ESTs, sequenced from a human astrocyte cDNA library (4386993), that appeared 
to contain additional 5' sequence relative to clone 2696295. Clone 4386993 was obtained 
from Incyte and completely sequenced on both strands. Comparative analysis of clone 
4386993 and clone 2696295 confirmed that clone 4386993 extended the open-reading 
frame by 31 amino acid residues including two in-frame translation initiation codons 
Despite the presence of the two in-frame ATGs, no in-frame stop codon was observed 
upstream of the ATG indicating that the 4386993 may not be full-length. Furthermore, 
alignment of the sequences of clones 2696295 and 4386993 revealed a 75 base pair 
insertion in clone 2696295 relative to clone 4386993 that results in the insertion of 25 
additional amino acid residues in 2696295. The remainder of the Hu-Asp2 coding sequence 
was determined by 5' Marathon RACE analysis using a human hippocampus Marathon 
ready cDNA template (Clonetech). A 3>-antisense oligonucleotide primer specific for the 
shared 5<-region of clones 2696295 and 4386993 was paired with the 5'-sense primer 
specific for the Marathon ready cDNA synthetic adaptor in the PGR. Specific PCR 
products were directly sequenced by cycle sequencing and the resulting sequence assembled 
with the sequence of clones 2696295 and 4386993 to yield the complete coding sequence 
of Hu-As P 2(a) (SEQ ID No. 3) and Hu-Asp2(b) (SEQ ID No. 5), respectively. 

Several interesting features are present in the primary amino acid sequence of Hu- 
Asp2(a) (Figure 2 and SEQ ID No. 4) and Hu-Asp-2(b) (Figure 3, SEQ ID No. 6). Both 
sequences contain a signal peptide (residues 1-24 in SEQ ID No. 4 and SEQ ID No. 6), a 
pro-segment, and a catalytic domain containing two copies of the aspartyl protease active 
site motif (DTG/DSG). The spacing between the first and second active site motifs is 
variable due to the 25 amino acid residue deletion in Hu.Asp-2(b) and consists of 168- 
ver^-194 amino acid residues, for Hu-Asp2(b) and Hu-Asp-2(a), respectively. More 
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interestingly, both sequences contains a predicted transmembrane domain (residues 455-477 
in SEQ ID No.4 and 43(W52 in SEQ ID No. 6) near their C-tennini which indicates that the 
protease is anchored in the membrane. This feature is not found in any other aspartyl 
protease except Hu-Asp 1 . 

5 ™ • ExSU " P ,[ e3 - Molecular cloning of mouse Asp2 cDNA and genomic DNA. 

Cloning and characterization of murine Asp2 cDNA — -The murine ortholog of Hu_Asp2 

was cloned using a combination of cDNA library screening, PCR, and genomic cloning. 
Approximately 500,000 independent clones from a mouse brain cDNA library were 
screened using a 32 P-labeled coding sequence probe prepared from Hu_Asp2. Replicate 
positives were subjected to DNA sequence analysis and the longest cDNA contained the 
entire 3' untranslated region and 47 amino acids in the coding region: PCR amplification 
of the same mouse brain cDNA library with an antisense oligonucleotide primer specific for 
the 5'-most cDNA sequence determined above and a sense primer specific for the 5' region 
of human Asp2 sequence followed by DNA sequence analysis gave an additional 980 bp of 
the coding sequence. The remainder of the 5' sequence of murine Asp-2 was derived from 
genomic sequence (see below). 

Isolation and sequence analysis of the murine Asp-2 gene— A murine EST sequence 
encoding a portion of the murine Asp2 cDNA was identified in the GenBank EST database 
using the BLAST search tool and the Hu-Asp2 coding sequence as the query. Clone 
g3 1 60898 displayed 88% shared identity to the human sequence over 352 bp. 
Oligonucleotide primer pairs specific for this region of murine Asp2 were then synthesized 
and used to amplify regions of the murine gene. Murine genomic DNA, derived from strain 
129/SvJ, was amplified in the PCR (25 cycles) using various primer sets specific for murine 
Asp2 and the products analyzed by agarose gel electrophoresis. The primer set Zoo-1 and 
Zoo-4 amplified a 750 bp fragment that contained approximately 600 bp of intron sequence 
based on comparison to the known cDNA sequence. This primer set was then used to 
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screen a murine BAC library by PCR, a single genomic clone was isolated and this cloned 

was confirmed contain the murine Asp2 gene by DNA sequence analysis. Shotgun DNA 

sequencing of this Asp2 genomic clone and comparison to the cDNA sequences of both 

Hu_Asp2 and the partial murine cDNA sequences defined the full-length sequence of 

murine Asp2 (SEQ ID No. 7). The predicted amino acid sequence of murine Asp2 (SEQ ID 

No. 8) showed 96.4% shared identity (GCG BestFit algorithm) with 18/501 amino acid 

residue substitutions compared to the human sequence (Figure 4). 

Example 4: Tissue Distribution of Expression ofHu-Asp2 Transcripts: 
Materials and Methods: 

The tissue distribution of expression of Hu-Asp-2 was determined using multiple 
tissue Northern blots obtained from Clonetech (Palo Alto, CA). Incyte clone 2696295 in 
the vector pINCY was digested to completion with EcoRUNotl and the 1.8 kb cDNA insert 
purified by preparative agarose gel electrophoresis. This fragment was radiolabeled to a 
specificactivity > 1 X 10 9 dpm/fig by random priming in the presence of [cc- 32 P-dATP] 
(>3000 Ci/rnmol, Amersham, Arlington Heights, IL) and Klenow fragment of DNA 
polymerase L Nylon filters containing denatured, size fractionated poly A + RNAs isolated 
from different human tissues were hybridized with 2 x 10 6 dpm/ml probe in ExpressHyb 
buffer (Clonetech, Palo Alto, CA) for 1 hour at 68 °C and washed as recommended by the 
manufacture. Hybridization signals were visualized by autoradiography using BioMax XR 
film (Kodak, Rochester, NY) with intensifying screens at -80 °C. 
Results and Discussion: 

Limited information on the tissue distribution of expression of Hu-Asp-2 transcripts 
was obtained from database analysis due to the relatively small number of ESTs detected 
using the methods described above (< 5). In an effort to gain further information on the 
expression of the Hu-Asp2 gene, Northern analysis was employed to determine both the 
size(s) and abundance of Hu-Asp2 transcripts. PolyA + RNAs isolated from a series of 
peripheral tissues and brain regions were displayed on a solid support following separation 
under denaturing conditions and Hu-Asp2 transcripts were visualized by high stringency 
hybridization to radiolabeled insert from clone 2696295. The 2696295 cDNA probe 
visualized a constellation of transcripts that migrated with apparent sizes of 3.0kb, 4.4 kb 
and 8.0 kb with the latter two transcript being the most abundant. 
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Across the tissues surveyed, Hu-Asp2 transcripts were most abundant in pancreas 
and brain with lower but detectable levels observed in all other tissues examined except 
thymus and PBLs. Given the relative abundance of Hu-Asp2 transcripts in brain, the 
regional expression in brain regions was also established. A similar constellation of 
5 transcript sizes were detected in all brain regions examined [cerebellum, cerebral cortex, 
occipital pole, frontal lobe, temporal lobe and putamen] with the highest abundance in the 
medulla and spinal cord. 

Example 5: Northern Blot Detection of HuAsp-1 and HuAsp-2 Transcripts in 
Human Cell Lines: 

A variety of human cell lines were tested for their ability to produce Hu-Aspl and 

Asp2 mRNA. Human embryonic kidney (HEK-293) cells, African green monkey (Cos-7) 
cells, Chinese hamster ovary (CHO) cells, HELA cells, and the neuroblastoma cell line 
IMR-32 were all obtained from the ATCC. Cells were cultured in DME containing 10% 
FCS except CHO cells which were maintained in a-MEM/10% FCS at 37 °C in 5% C0 2 
until they were near confluence. Washed monolayers of cells (3 X 10 7 ) were lysed on the 
dishes and poly A + RNA extracted using the Qiagen Oligotex Direct mRNA kit. Samples 
containing 2 ug of poly A + RNA from each cell line were fractionated under denaturing 
conditions (glyoxal-treated), transferred to a solid nylon membrane support by capillary 
action, and transcripts visualized by hybridization with random-primed labeled ( 32 P) coding 
sequence probes derived from either Hu-Aspl or Hu-Asp2. Radioactive signals were 
detected by exposure to X-ray film and by image analysis with a Phosphorlmager. 

The Hu-Asp 1 cDNA probe visualized a similar constellation of transcripts (2.6 kb 
and 3.5 kb) that were previously detected is human tissues. The relative abundance 
determined by quantification of the radioactive signal was Cos-7 > HEK 292 = HELA > 
IMR32. 

The Hu-Asp2 cDNA probe also visualized a similar constellation of transcripts 
compared to tissue (3.0 kb, 4.4 kb, and 8.0 kb) with the following relative abundance; HEK 
293 > Cos 7 > IMR32 > HELA. 

screeninr mPle 6 " ModlfiCati0n ° f to increa *> A0 processing for in vitro 

Human cell lines that process Ap peptide from APP provide a means to screen in 
cellular assays for inhibitors of 0- and y-secretase. Production and release of Ap* peptide 
into the culture supernatant is monitored by an enzyme-linked immunosorbent assay (EIA). 
Although expression of APP is widespread and both neural and non-neuronal cell lines 
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process and release A0 peptide, levels of endogenous APP processing are low and difficult 
to detect by EIA. A0 processing can be increased by expressing in transformed cell lines 
mutations of APP that enhance Ap processing. We made the serendipitous observation that 
addition of two lysine residues to the carboxyl terminus of APP695 increases A0 processing 
5 still further. This allowed us to create a transformed cell line that releases A0 peptide into 

the culture medium at the remarkable level of 20,000 pg/ml. 

Materials And Methods 

Materials: 

Human embryonic kidney cell line 293 (HEK293 cells) were obtained internally. 
The vector pIRES-EGFP was purchased from Clontech. Oligonucleotides for mutation 
using the polymerase chain reaction (PCR) were purchased from Genosys. A plasmid 
containing human APP695 (SEQ ID No. 9 [nucleotide] and SEQ ID No. 10 [amino acid]) 
was obtained from Northwestern University Medical School. This was subcloned into pSK 
(Stratagene) at the Notl site creating the plasmid pAPP695. 

- Mutagenesis protocol: 

Tie Swedish mutation (K670N, M671L) was introduced into pAPP695 using the 
Stratagene Quick Change Mutagenesis Kit to create the plasmid pAPP695NL (SEQ ID No. 
1 1 [nucleotide] and SEQ ID No. 12 [amino acid]). To introduce a di-lysine motif at the C- 
terminus of APP695, the forward primer #276 5' GACTGACCACTCGACCAGGTTC 

(SEQ ID No. 47) was used with the "patch" primer #274 5' 

CGAATTAAATTCCAGCACACTGGCTACTTCTTGTTCTGCATCTCAAAGAAC (SEQ 
ID No. 48) and the flanking primer #275 CGAATTAAATTCCAGCACACTGGCTA (SEQ 
ID No. 49) to modify the 3' end of the APP695 cDNA (SEQ ID No. 15 [nucleotide] and 
SEQ ID No. 16 [amino acid]). This also added a BstXl restriction site that will be 
compatible with the BstX 1 site in the multiple cloning site of pIRES-EGFP. PCR 
amplification was performed with a Clontech HF Advantage cDNA PCR kit using the 
polymerase mix and buffers supplied by the manufacturer. For "patch" PCR, the patch 
primer was used at l/20th the molar concentration of the flanking primers. PCR 
amplification products were purified using a QIAquick PCR purification kit (Qiagen). 
After digestion with restriction enzymes, products were separated on 0.8% agarose gels and 
then excised DNA fragments were purified using a QIAquick gel extraction kit (Qiagen). 

To reassemble a modified APP695-Sw cDNA, the 5' Notl-Bgl2 fragment of the 
APP695-SW cDNA and the 3' Bgl2-BstXl APP695 cDNA fragment obtained by PCR were 



39 



WO 00/17369 

PCT/US99/20881 

ligated into pIRES-EGFP plasmid DNA opened at the Notl and BstXl sices. Ligations 
were performed for 5 minutes at room temperature using a Rapid DNA Ligation kit 
(Boehringer Mannheim) and transformed into Library Efficiency DH5a Competent Cells 
(GibcoBRL-Life Technologies). Bacterial colonies were screened for inserts by PCR 
5 amplification using primers #276 and #275. Plasmid DNA was purified for mammalian 
cell transfection using a QIAprep Spin Miniprep kit (Qiagen). The construct obtained was 
debated P MG125.3 (APPSW-KK, SEQ ID No. 17 [nucleotide] and SEQ ID No. 18 
[amino acid]). 

Mammalian Cell Transfection: 

HEK293 cells for transfection were grown to 80% confluence in Dulbecco's 
modified Eagle's medium (DMEM) with 10% fetal bovine serum. Corrections were 
performed using LipofectAmine (Gibco-BRL) with 3 ug pMG125.3 DNA and 9 ug 
PCDNA3. 1 DNA per 10 x 10« cell, Three days posttransfectioa, cells were passaged into 
medium containing G418 at a concentration of 400 ug/ml. After three days growth in 
selective medium, cells were sorted by their fluorescence. 
Clonal Selection of 125.3 cells by FACS: 

Cell samples were analyzed on an EPICS Elite ESP flow cytometer (Coulter 
Hialeah, FL) equipped with a 488 nm excitation line supplied by an air-cooled argon laser 
EGFP emission was measured through a 525 nm band-pass filter and fluorescence intensity 
was delayed on a 4-decade log scale after gating on viable cells as determined by forward 
and nght angle light scatter. Single green cells were separated into each well of one 96 well 
Plate containing growth medium without G418. After a four day recovery period, G418 
was added to the medium to a final concentration of 400 ug/ml. After selection, 32% of the 
wells contained expanding clones. Wells with clones were expanded from the 96 well plate 
to a 24 well plate and then a 6 well plate with the fastest growing colonies chosen for 
expanse at each passage. The final cell line selected was the fastest growing of the final 
six passaged. This clone, designated 125.3, has been maintained in G418 at 400 ug/ml with 
passage every four days into fresh medium. No loss of Aj3 production of EGFP 
fluorescence has been seen over 23 passages. 

APEIA Analysis (Double Antibody Sandwich ELISA for hAfi 1-40/42): 

Cell culture supematants harvested 48 hr after transfection were analyzed in a 
standard A0 EIA as follows. Human A P 1-40 or 1-42 was measured using monoclonal 
anybody (mAb) 6E10 (Senetek, St Louis, MO) and biotinylated rabbit antiserum 1 62 or 
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164 (New York State Institute for Basic Research, Staler, Island, NY) in a double antibody 
sandwich EUSA. The capture antibody 6E10 is specific to an epitope present on the N- 
terminal amino acid residues 1-16 of hAp\ The conjugated detecting antibodies 162 and . 
164 are specific for hA0 1-40 and 1-42, respectively. Briefly, a Nunc Maxisorp 96 well 
> immunoplate was coated with 100 uj/well of mAb 6E10 (5ug/ml) diluted in 0. 1M 

carbonate-bicarbonate buffer, P H 9.6 and incubated at 4°C overnight. After washing the 
plate 3x with 0.01M DPBS (Modified Dulbecco's Phosphate Buffered Saline (0.008M 
sodium phosphate, 0.002M potassium phosphate, 0.14M sodium chloride, 0.01 M 
potassium chloride, pH 7.4) from Pierce, Rockford, D) containing 0.05% of Tween-20 
(DPBST), the plate was blocked for 60 min with 200^1 of 10% normal sheep serum 
(Sigma) in 0.01M DPBS to avoid non-specific binding. Human AJJ 1-40 or 1-42 standards 
lOOuJ/well (Bachem, Torrance, CA) diluted, from a lmg/ml stock solution in DMSO, in 
culture medium was added after washing the plate, as well as lOOuJ/well of sample, 
e.g.conditioned medium of transfected cells. The plate was incubated for 2 hours at room 
temperature and 4°C overnight. The next day, after washing the plate, lOOul/well 
biotinylated rabbit antiserum 162 1:400 or 164 1:50 diluted in DPBST + 0.5% BSA was 
added and incubated at room temperature for lhr 15 min. Following washes, 100^tl/well 
neutravidin-horseradish peroxidase (Pierce, Rockford, E) diluted 1: 10,000 in DPBST was 
applied and incubated for 1 hr at room temperature. After the last washes lOOuJ/well of o- 
phenylnediamine ^hydrochloride (Sigma Chemicals, St. Louis, MO) in 50mM citric 
acid/lOOmM sodium phosphate buffer (Sigma Chemicals, St. Louis, MO), pH 5.0, was 
added as substrate and the color development was monitored at 450nm in a kinetic 
microplate reader for 20 min. using Soft max Pro software. All standards and samples were 
run in triplicates. The samples with absorbance values falling within the standard curve 
were extrapolated from the standard curves using Soft max Pro software and expressed in 
pg/ml culture medium. 
Results: 

Addition of two lysine residues to the carboxyl terminus of APP695 greatly 
increases A0 processing in HEK293 cells as shown by transient expression (Table 1). 
Addition of the di-lysine motif to APP695 increases AP processing to that seen with the 
APP695 containing the Swedish mutation. Combining the di-lysine motif with the Swedish 
mutation further increases processing by an additional 2.8 fold 
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^transformation of HEK293 cells with pMG125.3 and pcDNAS.l allowed dual 
selection of transformed cells for G418 resistance and high level expression of EGFP. 
After clonal selection by FACS, the cell line obtained, produces a remarkable 20,000 pg A p 
peptide per ml of culture medium after growth for 36 hr in 24 well plates. Production of 
AP peptide under various growth conditions is summarized in Table 2. 
1^1* * please of A P P e P tide in *° *e culture medium 48 hr after transient 

A^P vSue S ^?r ^ WUh ? 6 iDdiCated VeCt - wudt^ or modified 

APR Values tabulated are mean + SD and P-value for pairwise comparisoV using Student's 
t-test assuming unequal variances. S oluaents 



. APP Construct 


AP 1-40 peptide 
(pg/ml) 


Fold Increase 


P-value 


pIRES-EGFP vector 
wt APP695 (142.3) 
wt APP695-KK (124.1) 
APP695-Sw (143.3) 
APP695.SwKK (125.3) 


147 + 28 
194 + 15 
424 + 34 
457 + 65 
1308 + 98 


1.0 
1.3 
2.8 
3.1 
8.9 


0.051 
3 x 10-5 
2x 10-3 
3 x 10-4 



TABLE 2. 
conditions. 



Release of AP peptide from HEK125.3 cells under various growth 



Type of Culture 

Plate 

24 well plate 



Volume of 
Medium 
400 ul 



Duration of 
Culture 



36 hr 



Ab 1-40 
(pg/ml) 



28,036 



Ab 1-42 
(pg/ml) 



1,439 



Example 7: Antisense oligomer inhibition ofAbeta processing in HEK125 3 cells 
The sequences of Hu-Aspl and Hu-Asp2 were provided to Sector, Inc (Natick 
MA) for selection of targeted sequences and design of 2nd generation chimeric antisense 
oligomers using prorietary technology (Sequitur Ver. D Pat pending #3002) Antisense 
oligomers Lot# S644, S645, S646 and S647 were targeted against Aspl. Antisense 
oligomers Lot# S648, S649, S650 and S651 were targeted against Asp2. Control antisense 
oligomers Lot# S652, S653, S655, and S674 were targeted against an irrelevant gene and 
antisense oligomers Lot #5656, S657, S658, and S659 were targeted against a second 
irrelevant gene. 

For transfection with the antisense oligomers, HEK125.3 cells were grown to about 
50% confluence in 6 well plates in Minimal Essential Medium (MEM) supplemented with 
10% fetal calf serum. A stock solution of oligofectin G (Sequitur Inc., Natick, MA) at 2 
mg/ml was diluted to 50 ug/ml in serum free MEM. Separately, the antisense oligomer 
stock solution at 100 uM was diluted to 800 nM in Opti-MEM (GEBCO-BRL, Grand 
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Island, NY). The diluted stocks of oligofectin G and antisense oligomer were then mixed at 

a ratio of 1 : 1 and incubated at room temperature. After 15 min incubation, the reagent was 

diluted 10 fold into MEM containing 10% fetal calf serum and 2 ml was added to each well 

of the 6 well plate after first removing the old medium. After transfection, cells were 

grown in the continual presence of the oligofectin G/antisense oligomer. To monitor Ab 

peptide release, 400 uJ of conditioned medium was removed periodically from the culture 

well and replaced with fresh medium beginning 24 hr after transfection. Data reported are 

from culture supernatants harvested 48 hr after transfection. 
Results: 

The 16 different antisense oligomers obtained from Sequitur Inc were transfected 
separately into HEK125.3 cells to determine their affect on A0 peptide processing. Only 
antisense oligomers targeted against Aspl & Asp2 reduced Abeta processing by HEK125.3 
cells with those targeted against Asp2 having a greater inhibitory effect. Both Ap (1-40) 
and AP (1-42) were inhibited by the same degree. In Table 3, percent inhibition is 
calculated with respect to untransfected cells. Antisense oligomer reagents giving greater 
than 50% inhibition are marked with an asterisk. Of the reagents tested, 3 of 4 antisense 
oligomers targeted against ASP1 gave an average 52% inhibition of Ap 1-40 processing 
and 47% inhibition of Ap 1-42 processing. For ASP2, 4 of 4 antisense oligomers gave 
greater than 50% inhibition with an average inhibition of 62% for Ap 1 -40 processing and 
60% for AP 1-42 processing. 

^gdmers Inhibiti0n ° f ^ ****** ***** fr ° m HEKI25 3 cells ***** antisense 

Gene Targeted Antisense Oligomer Abeta (1-40) Abeta (1-42) 

Asp -1 S644 62 %* 56% * 

ASP "? S 645 41%* 38%* 

-3 S646 52 %* ™„ 

ASP1_4 S647 6% 25% 

^2-1 S648 71%* 67%* 



Asp2-2 S649 
Asp2-3 S650 
Asp2-4 S651 



83%* 76%* 
46%* 50%* 
47%* 46% 



Con1 - 1 S652 B% 111 

Co-1-2 S653 35% 3o5 

Conl-4 S674 29% it* 

Cm2 - 1 S«5« ill I? 

?t* 5657 s III 

Con2-3 _ S658 8% 
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Con2-4 S65Q -20/ 
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and Ap 1-42 peptides from HEK293 cells. T*e re is . proponioMtely ^ ^ ^ 

APP-VF-KK SEQ JD No. 19 ft.^, ^ SEQ tD No. 20 [an.ino acid,, clones 
cWagespecrfc^e APP^se^ te prefence for 

Materials 

Antibodies 6E10 and 4G8 were ni.r^,o»j r 

were purchased from Senetek (St. Louis, MO). Antibody 369 

School and Bngham and Women's Hospital; - 
APP Constructs used 

The APP constats used for transection experiments comprised the following 
wild-type APP695 (SEQ ID No. 9 and No. 10) 
APP695 containing the Swedish KM-.NL mutation (SEQ ID No. 1 1 

APP695 containing the London V->F mutation (SEQ ID No. 13 and 
APP695 containing a C-terminal KK motif (SEQ ID No. 15 and No. 
APP695-SW containing a C-terminal KK motif (SEQ ID No. 17 and 
APP695-VF containing a C-terminal KK motif (SEQ ID No. 19 and 

These were inserted into the vector pIRES-EGFP (Clontech, Palo Alto CA) between the 
Nan and Ml sites using appropriate linker sequences introduced by PCR. 



20 APP 

APP-Sw 

APP-VF 
APP-KK 
APP-Sw-KK 
APP-VF-KK 
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Human embryonic Mdney HEK293 ce lls and raouS e Neuro-2a * were wit „ 

^ofectamme .n OpUMEM. OpliMEM was added ,o a totai voiume of , 
used for cotransfection „ we|] m ^ [obi ^ ^ 

'0 CO,) for48 hours T " ^ U " der — " — «™ W. 5% 

stored at -80 C unt, assayed for «he content „ f A p M0 «, ^ . 

Preparation of cell extracts, Western blot protocol 

. Cells were harvested after being transfected with plasmid DNA for about 60 hours 
rpm for 5 mm ,o remove the medium. Th. c=D peilets „ er e washed with PBS for one f 

cu extracts. Equal amounts of extracts from RFK" to s ■* „ 
antic .•' «-« nom HUK125.3 cells transfected with the Asn2 

recoenize, rh* r , • precipitating antibody that also 

cognizes the C-termmus of APP ForWe^m ku e 



Results 
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Transfection of HEK125.3 ceUs w itll Asp2-I „ r Asp2-2 an.ise.se oligomers reduce, 
production of the CTF p-secretase product in comparison to cells similarly defected with 
control oligomers having the reverse sequence (Asp2-1 revetse & Asp2-2 reverse) 
In cotransfecdon experiments, cotransfecdon of Hu-Asp2 into mouse Neuro-2a cells with 
5 a=APP-KKco M tn 1 c t tocrea S edmeforn 1 aUonofCTF99. This was further increased if Hu- 
AS P 2 was eoexpressed with APP-Sw-KK, a mutant form of APP containing the Swedish 
KM-»NL mutation that increases p-secretase processing. 

Cotransfecdon of Hu-Asp2 with APP has little effect on AfMO production but 
increases A P 42 producdon above background (Table 4). Addition of the di-lysine modf to 
> n.e C-.=nninus of APP increases AP pepdde processing about two fold, although A p40 and 
AP42 production remain ouite low (3J2 pg/ml and 21 pg/rn,, re spec„ve W . Cotransfecdon 
of Asp2 with APP-KK nutter increases both A04O and A042 producdon. The sdmuiation 
of A P 40 production byHu-Asp2 is more ma. 3 fold, while producdon of A P 42 increases by 
more than 10 fed. Thus, cotransfecdon of Hu-Asp2 and APP-KK constructs preferential 
increases A042 production. 

The APP V717-*F mutation has been shown to increase y-secretase processing at the 
AJJ42 cleavage site. Cotransfection of Hu-Asp2 with the APP-VF or APP- VF-KK 
constructs increased A042 production ( a two fold increase with APP-VF and a four-fold 
increase with APP-VF-KK, Table 4), but had mixed effects on Af>40 production (a slight 
decrease with APP-VF, and a two fold increase with APP-VF-KK in comparison to the 
pcDNA cotransfection control. Thus, the effect of As P 2 on A P 42 production was 
proportionately greater leading to an increase in the ratio of A P 42/total A*. Indeed, the ratio 
of A042/total AP reaches a very high value of 42% in HEK293 cells cotransfected with Hu- 
Asp2 and APP-VF-KK. 



48 



WO 00/17369 



PCT/US99/20881 
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CTF99 production in mouse Neuro-2a cells 
further increase in CTF99 production is 



cotransfected with Hu-Asp2 and APP-KK A 
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24+12 


22.4% 
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5.5% 


1062+101 


226+49 


17.5% 


230+31 


88+24 


27J% 


491+35 


355+36 


42% 
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Example 9. Bacterial expression of human Asp2L 
Expression of recombinant Hu_Asp2L in E. coli. 
Hu-Asp2L can be expressed in E. coli after addition of N-tennina, sequences such as a T7 
* (SEQ ID No. 21 and No. 22, oraT7 tagfo,Wd b y acaspase 8 leader sequence (SEQ 
■D No. 23 and No. 24). Alternative*. reducUon of the OC content o, the 5' seance by site 
*— mutagenesis can be used ,„ increase the yieid o,Hu-Asp2 (SEQ n, No. 25 and No 
» 2«. la addition, As P 2 can be engineered win, a phytic cleavage site (SEQ ID No. 27 
- No. 28). To produce a so,ub.e protein after egression and refo.ding, deletion of the 
transmembrane domain and cytoplasmic tai,,.rde,euo„ of the membrane proximal region. 
Tansmembrane domain, and cytoplasmic tail is preferred. 
Methods 
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PCR with primers containing appropriate linker sequences was used to assemble fusions of 
Asp2 coding sequence with N-terminal sequence modifications including a T7 tag (SEQ ID 
Nos. 21 and 22) or a T7-caspase 8 leader (SEQ ID Nos. 23 and 24). These constructs were 
5 cloned into the expression vector pet23a(+) [NovagenJ in which a T7 promoter directs 
expression of a T7 tag preceding a sequence of multiple cloning sites. To clone Hu-Asp2 
sequences behind the T7 leader of pet23a+, the following oligonucleotides were used for 
amplification of the selected Hu-Asp2 sequence: 

#553=GTGGATCCACCCAGCACGGCATCCGGCTG (SEQ ID No. 35), 
) #554=GAAAGCTTTCATGACrCATCTGTCTGTGGAATGTTG (SEQ ID No. 36) which 
placed BamHI and Hindm sites flanking the 5' and 3' ends of the insert, respectively. The 
Asp2 sequence was amplified from the full length Asp2(b) cDNA cloned into pcDNA3.1 
using the Advantage-GC cDNA PCR [Clontech] following the manufacturer's supplied 
protocol using annealing & extension at 68°C in a two-step PCR cycle for 25 cycles. The 
insert and vector were cut with BamHI and Hindm, purified by electrophoresis through an 
agarose gel, then ligated using the Rapid DNA Ligation kit [Boerhinger Mannheim]. The 
ligation reaction was used to transform the E. coli strain JM109 (Promega) and colonies 
were picked for the purification of plasmid (Qiagen.Qiaprep minispin) and DNA sequence 
analysis . For inducible expression using induction with isopropyl b-D- 
thiogalactopyranoside (IPTG), the expression vector was transferred into E. coli strain 
BL21 (Statagene). Bacterial cultures were grown in LB broth in the presence of ampicillin 
at 100 ug/ml, and induced in log phase growth at an OD600 of 0.6-1.0 with 1 mM IPTG for 
4 hour at 37°C. The cell pellet was harvested by cehtrifugation. 

To clone Hus(\sp2 sequences behind the T7 tag and caspase leader (SEQ ID Nos. 23 
and 24), the construct created above containing the T7-Hu-Asp2 sequence (SEQ ED Nos. 21 
and 22) was opened at the BamHI site, and then the phosphorylated caspase 8 leader 
oligonucleotides #559=^ATCGATGACTATCTCTGACTCTCCGCGTGAACAGGACG 
(SEQ ID No. 37), #560=GATCCGTCCTGTTCACGCGGAGAGTCAGAGATAGTCATC 
(SEQ ID No. 38) were annealed and ligated to the vector DNA. The 5" overhang for each set 
of oligonucleotides was designed such that it allowed ligation into the BamHI site but not 
subsequent digestion with BamHI. The ligation reaction was transformed into JM 109 as 
above for analysis of protein expression after transfer to E. coli strain BL21. 
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In order to reduce the GC content of the 5* terminus of asp2, a pair of antiparallel oligos 
were designed to change degenerate codon bases in 15 amino acid positions from G/C to 
A/T (SBQ ID Nos. 25 and 26). The new nucleotide sequence at the 5' end of asp2 did not 
change the encoded amino acid and was chosen to optimize E. Coli expression. The 
sequence of the sense linker is 5' 

CGGCATCCGGCTGCCCCTGCGTAGCGGTCTGGGTGGTGCTCCACTGGGTCTGCG 
TCTGCCCCGGGAGACCGACGAA G 3* (SEQ ID No. 39). The sequence of the antisense 
linker is : 5' 

CTTCGTCGGTCTCCCGGGGCAGACGCAGACCCAGTGGAGCACCACCCAGACCG 
CTACGCAGGGGCAGCCGGATGCCG 3 ' (SEQ ID No. 40). After annealing the 
phosphorylated linkers together in 0.1 M NaCl-10 mM Tris, pH 7.4 they were ligated into 
unique Cla I and Sma I sites in Hu-Asp2 in the vector pTAC. For inducible expression 
using induction with isopropyl b-D-thiogalactopyranoside (IPTG), bacterial cultures were 
grown in LB broth in the presence of ampicillin at 100 ug/ml, and induced in log phase 
growth at an OD600 of 0.6-1 .0 with 1 mM IPTG for 4 hour at 37°C. The cell pellet was 
harvested by centrifugation. 

To create a vector in which the leader sequences can be removed by limited 
proteolysis with caspase 8 such that this liberates a Hu-Asp2 polypeptide beginning with 
the N-terminal sequence GSFV (SEQ ID Nos. 27 and 28), the following procedure was 
followed. Two phosphorylated oligonucleotides containing the caspase 8 cleavage site 
IETD, #571=5' 

GATCGATGACTATCTCTGACTCTCCGCTGGACTCTGGTATCGAAACCGACG 
(SEQ ID No. 41) and #572= 

GATCCGTCGGTTTCGATACCAGAGTCCAGCGGAGAGTCAGAGATAGTCATC 
(SEQ ID No. 42) were annealed and ligated into pET23a+ that had been opened with 
BamHI. After transformation into JM109, the purified vector DNA was recovered and 
orientation of the insert was confirmed by DNA sequence analysis. +, the following 
oligonucleotides were used for amplification of the selected Hu-Asp2 sequence: 
#573=5 , AAGGATCCTTTGTGGAGATGGTGGACAACCTG, (SEQ ID No. 43) 
#554=GAAAGCTTTCATGACTCATCTGTCTGTGGAATGTTG (SEQ ID No. 44) which 
placed BamHI and HindHI sites flanking the 5' and 3" ends of the insert, respectively. The 
Asp2 sequence was amplified from the full length Asp2 cDNA cloned into pcDNA3.1 
using the Advantage-GC cDNA PCR [Clontech] following the manufacturer's supplied 
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protocol using annealing & extension at 68°C in a two-step PGR cycle for 25 cycles The 
insert and vector were cut with BamHI and Hindm, purified by electrophoresis through an 
agarose gel, then ligated using the Rapid DNA Ligation kit Poerhinger Mannheim]. The 
hganon reaction was used to transform the E. coli strain JM109 [Promega] and colonies 
5 were pxcked for the purification of plasmid (Qiagen.Qiaprep minispin) and DNA sequence 
analysis . For inducible expression using induction with isopropyl b-D- 
thiogalactopyranoside (IPTG), the expression vector was transferred into E. coli strain 
BL21 (Statagene). Bacterial cultures were grown in LB broth in the presence of ampicillin 
at 100 ug/ml, and induced in log phase growth at an OD600 of 0.6-1.0 with 1 mM IPTG for 
3 4 hour at 37°C. The cell pellet was harvested by centrifugation. 

To assist purification, a 6-His tag can be introduced into any of the above constructs 
following the T7 leader by opening the construct at the BamHI site and then ligating in the 
annealed, phosphorylated oligonucleotides containing the six histidine sequence 
#565=GATCGCATCATCACCATCACCATG (SEQ ID No 45) 

#566=GATCCATGGTGATGGTGATGATGC (SEQ ID No. 46)' The 5" overhang for each 
set of ohgonucleotides was designed such that it allowed ligation into the BamHI site but 
not subsequent digestion with BamHI 
Preparation of Bacterial Pellet: 

36.34g of bacterial pellet representing 10.8L of growth was dispersed into a total 
volume of 200ml using a 20mm tissue homogenizer probe at 3000 to 5000 rpm in 2M KCl 

MM Tris, 0.05M EDTA, ImM DTT. The conductivity adjusted to about 193mMhos with' 

water. 

After the pellet was dispersed, an additional amount of the KCl solution was added, 
bringing the total volume to 500 ml. This suspension was homogenized further for about 3 
minutes at 5000 rpm using the same probe. The mixture was then passed through a Rannie 
high-pressure homogenizer at 10,000psi. 

In all cases, the pellet material was carried forward, while the soluble fraction was 
discarded.The resultant solution was centrifuged in a GSA rotor for Ihr. at 12,500 rpm The 
pellet was resuspended in the same solution (without the DTT) using the same tissue 
homogenizer probe at 2,000 rpm. After homogenizing for 5 minutes at 3000 rpm, the 
volume was adjusted to 500ml with the same solution, and spun for Ihr. at 12,500 rpm. 
The pellet was then resuspended as before, but this time the final volume was adjusted to 
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1.5L with the same solution prior to homogenizing for 5 minutes. After centrifuging at the 
same speed for 30 minutes, this procedure was repeated. The pellet was then resuspended 
into about 150ml of cold water, pooling the pellets from the six centrifuge tubes used in the 
GSA rotor.. The pellet has homogenized for 5 minutes at 3,000 rpm, volume adjusted to 
250ml with cold water, then spun for 30 minutes. Weight of the resultant pellet was 
17.75g. 

Summary: Lysis of bacterial pellet in KC1 solution, followed by centrifiigation in a 
GSA rotor was used to initially prepare the pellet. The same solution was then used an 
additional three times for resuspension/homogenization. A final water 
wash/homogenization was then performed to remove excess KC1 and EDTA. 
Solublization of rHuAsp2L: 

A ratio of 9-10ml/gram of pellet was utilized for solubilizing the rHuAsp2L from the pellet 
previously described. 17.75g of pellet was thawed, and 150ml of 8M guanidine HC1, 5mM 
PME, 0. 1 % DEA, was added. 3M Tris was used to titrate the pH to 8.6. The pellet was 
initially resuspended into the guanidine solution using a 20mm tissue homogenizer probe at 
1000 rpm. The mixture was then stirred at 4°C for 1 hour prior to centrifugation at 
12,500rpm for 1 hour in GSA rotor. The resultant supernatant was then centrifuged for 
3'Omi-n at 40,000 x g in an SS-34 rotor. The final supernatant was then stored at -20°C, 
except for 50ml. 

Immobili zed Nickel Affinity Chromatography of Solubilized rHuAsp2L: 

The following solutions were utilized: 

A) 6M Guanidine HC1, 0. 1M NaP, pH 8.0, 0.01M Tris, 5mM pME, 0.5mM Imidazole 

A') 6M Urea, 20mM NaP, pH 6.80, 50mM NaCl 

B T ) 6M Urea, 20mM NaP, pH 6.20, 50mM NaCl, 12mM Imidazole • 

C*) 6M Urea, 20mM NaP, pH 6.80, 50mM NaCl, 300mM Imidazole 

Note: Buffers A' and C were mixed at the appropriate ratios to give intermediate 

concentrations of Imidazole. 

The 50ml of solubilized material was combined with 50ml of buffer A prior to adding to 
100- 125ml Qiagen Ni-NTA SuperHow (pre-equilibrated with buffer A) in a 5 x lOcm Bio- 
Rad econo column. This was shaken gently overnight at 4°C in the cold room. 
Chromatography Steps: 

1) Drained the resultant flow through. 

2) Washed with 50ml buffer A (collecting into flow through fraction) 

3) Washed with 250ml buffer A (wash 1) 

4) Washed with 250ml buffer A (wash 2) 

5) Washed with 250mLbuffer A* 
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6) Washed with 250ml buffer B ' 

7) Washed with 250ml buffer A' 

8) Eluted with 250ml 75mM Imidazole 

9) Eluted with 250ml 150mM Imidazole (150-1) 
5 10) Eluted with 250ml 150mM Imidazole (150-2) 

11) Eluted with 250ml 300mM. Imidazole (300-1) 

12) Eluted with 250ml 300mM Imidazole (300-2) 

13) Eluted with 250ml 300mM Imidazole (300-3) 

3 Chromatography Results: 

The rHuAsp eluted at 75mM Imidazole through 300mM Imidazole. The 75mM fraction, as 
well as the first 150mM Imidazole (150-1) fraction contained contaminating proteins as 
visualized on Coomassie Blue stained gels! Therefore, fractions 150-2 and 300-1 will be 
utilized for refolding experiments since they contained the greatest amount of protein (see 
Coomassie Blue stained gel). 
Refolding Experiments of rHiiAsn2r,; 
Experiment 1: 

Forty ml of 150-2 was spiked with 1M DTT, 3M Tris, pH 7.4 and DEA to a final 
concentration of 6mM, 50mM, and 0.1% respectively. This was diluted suddenly (while 
stirring) with 200ml of (4°C) cold 20mM NaP, pH 6.8, 150mM NaCI. This dilution gave a 
final Urea concentration of 1M. This solution remained clear, even if allowed to set open to 
the air at RT or at 4°C . 

After setting open to the air for 4-5 hours at 4°C, this solution was then dialyzed overnight 
against 20mM NaP, pH 7.4, 150mM NaCI, 20% glycerol. This method effectively removes 
the urea in the solution without precipitation of the protein. 
Experiment 2 • 

Some of the 150-2 eluate was concentrated 2x on an Amicon Centriprep, 10,000 MWCO, 
then treated as in Experiment 1. This material also stayed in solution, with ho visible 
precipitation. 
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Experiment 3: 

89ml of the 150-2 eluate was spiked with 1M DTT, 3M Tris, pH 7.4 and DEA to a final 
concentration of 6mM, 50mM, and 0.1% respectively. This was diluted suddenly (while 
stirring) with 445ml of (4°C) cold 20mM NaP, pH 6.8, 150mM NaCl. This solution 
appeared clear, with no apparent precipitation. The solution was removed to RT and stirred 
for 10 minutes prior to adding MEA to a final concentration of O.lmM. This was stirred 
slowly at RT for lhr. Cystamine and CuS0 4 were then added to final concentrations of 
ImM and lOpM respectively. The solution was stirred slowly at RT for 10 minutes prior to 
being moved to the 4°C cold room and shaken slowly overnight, open to the air. 

' The following day, the solution (still clear, with no apparent precipitation) was 
centrifuged at 100,000 x g for 1 hour. Supernatants from multiple runs were pooled, and 
the bulk of the stabilized protein was dialyzed against 20mM NaP, pH 7.4, 150mM NaCl, 
20% glycerol. After dialysis, the material was stored at -20°C. 

Some (about 10ml) of the protein solution (still in 1M Urea) was saved back for 
biochemical analyses, and frozen at -20°C for storage. 

Example 10. Expression of Hu-Asp2 and Derivatives in Insect Cells 
Expression by baculovirus infection— -The coding sequence of Hu-Asp2 and several 
derivatives were engineered for expression in insect cells using the PCR. For the full- 
length sequence, a 5'-sense oligonucleotide primer that modified the translation initiation 
site to fit the Kozak consensus sequence was paired with a 3'-antisense primer that contains 
the natural translation termination codon in the Hu-Asp2 sequence. PCR amplification of 
the pcDNA3. l(hygro)/Hu-Asp2 template (see Example 12). Two derivatives of Hu-Asp2 
that delete the C-terminal transmembrane domain (SEQ ID No. 29 and No. 30) or delete the 
transmembrane domain and introduce a hexa-histidine tag at the C-terminus (SEQ ID No. 
31 and No. 32) were also engineered using the PCR. The same 5'-sense oligonucleotide 
primer described above was paired with either a 3'-antisense primer that (1) introduced a 
translation termination codon after codon 453 (SEQ ID No. 3) or (2) incorporated a hexa- 
histidine tag followed by a translation termination codon in the PCR using 
pcDNA3.1(hygro)/Hu_Asp-2L as the template. Li all cases, the PCR reactions were 
performed amplified for 15 cycles using Pwol DNA polymerase (Boehringer-Mannheim) as 
outlined by the supplier. The reaction products were digested to completion with BamHl 
and Notl and ligated to BamHl and Notl digested baculovirus transfer vector pVL1393 
(Invitrogen). A portion of the ligations was used to transform competent E. coli DH5a cells 
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followed by antibiotic selection on LB-Amp. Plasmid DNA was prepared by standard 
alkaline lysis and banding in CsCl to yield the baculovirus transfer vectors pVL1393/Asp2, 
pVL1393/Asp2ATM and pVL1393/Asp2ATM(His) 6 . Creation of recombinant 
baculoviruses and infection of sf9 insect cells was performed using standard methods. 

Expression by transfection — Transient and stable expression of Hu-Asp2ATM and 
Hu-Asp2ATM(His>6 in High 5 insect cells was performed using the insect expression vector 
pE/V5-His. The DNA inserts from the expression plasmids vectors pVL1393/Asp2, 
pVL!393/Asp2ATM and pVL1393/Asp2ATM(His) 6 were excised by double digestion with 
BamHl and Notl and subcloned into BaniHl and Notl digested pIZ/V5-His using standard 
methods. The resulting expression plasmids, referred to as pIZ/Hu-Asp2ATM and pIZ/Hu- 
Asp2ATM(His) 6 , were prepared as described above. 

For transfection, High 5 insect cells were cultured in High Five serum free medium 
supplemented with 10 ug/ml gentamycin at 27 °C in sealed flasks. Transfections were 
performed using High five cells, High five serum free media supplemented with 10 ug/ml 
gentamycin, and LisectinPlus liposomes (Invitrogen, Carlsbad, CA) using standard 
methods. 

For large scale transient transfections 1.2 x 10 7 high five cells were plated in a 150 
mm tissue culture dish and allowed to attach at room temperature for 15-30 minutes. 
During the attachment time the DNA/ liposome mixture was prepared by mixing 6 ml of 
serum free media, 60 ug Asp2ATM/pIZ (+/- His) DNA and 120 u.1 of Insectin Plus and 
incubating at room temperature for 15 minutes. The plating media was removed from the 
dish of cells and replaced with the DNA/liposome mixture for 4 hours at room temperature 
with constant rocking at 2 rpm. An additional 6 ml of media was added to the dish prior to 
incubation for 4 days at 27 °C in a humid incubator. Four days post transfection the media 
was harvested, clarified by centrifugation at 500 x g, assayed for Asp2 expression by 
Western blotting. For stable expression, the ceUs were treated with 50 ug/ml Zeocin and 
the surviving pool used to prepared clonal cells by limiting dilution followed by analysis of 
the expression level as noted above. 

Purification of Hu-Asp2ATM and Hu-Asp2ATM(His)s — Removal of the 
transmembrane segment from Hu-Asp2 resulted in the secretion of the polypeptide into the 
culture medium. Following protein production by either baculovirus infection or 
transfection, the conditioned medium was harvested, clarified by centrifugation, and 
dialyzed against Tris-HCl (pH 8.0). This material was then purified by sucessive 
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chromatography by anion exchange (Tris-HCl, P H 8.0) followed by cation exchange 
chromatography (Acetate buffer at pH 4.5) using NaCl gradients. The elution profile was 
monitored by (1) Western blot analysis and (2) by activity assay using the peptide substrate 
described in-Example 12. For the Hu-As P 2ATM(His) 6 , the conditioned medium was 
dialyzed against Tris buffer (pH 8.0) and purified by sequential chromatography on IMAC 
resin followed by anion exchange chromatography. 

Sequence analysis of the purified Hu-As P 2ATM(His) 6 protein revealed that the signal 
peptide had been cleaved [TQHGIRLPLR] 

Example 11. Expression of Hu-Asp2 in CHO cells 

Heteroiogous expression ofHu_Asp-2L in CHO-K1 cells-T^ entire coding sequence of 
Hu-Asp2 was cloned into the mammalian expression vector pcDN A3. l( + )Hygro 
Onvitrogen, Carlsbad, CA) which contains the CMV immediate early promoter and bGH 
polyadenylation signal to drive over expression. The expression plasmid 
pcDNAS-lWHygro/Hu-^, was prepared by alkaline lysis and banding in CsCl and 
completely sequenced on both strands to verify the integrity of the coding sequence. 

Wild-type Chinese hamster ovary cells (CHO-K1) were obtained from the ATCC. The 
cells were maintained in monolayer cultures in cc-MEM containing 10% PCS at 37°C in 5% 
C0 2 . Two 100 mm dishes of CHO-K1 cells (60% confluent) were transfected with 
pcDNA3.1( + )/Hygro alone (mock) or pcDNA3.1( + )Hygro/Hu-A S p2 using the cationic 
bposomeDOTAPasrecommendedbythesupplie, The cells were treated with the plasmid 
DNA/hposome mixtures for 15 hr and then the medium replaced with growth medium 
containing 500 Units/ml hygromycin B. In the case of pcDNA3.1( + )Hygro/Hu-As P 2 
transfected CHO-Klcells, individual hygromycin B-resistant cells were cloned by limiting 
dilution. Following clonal expansion of the individual cell lines, expression of Hu-Asp2 
protein was accessed by Western blot analysis using a polyclonal rabbit antiserum raised 
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against recombinant Hu-Asp2 prepared by expression in E. coli. Near confluent dishes of 
each cell line were harvested by scraping into PBS and the cells recovered by 
centrifugation. The cell pellets were resuspended in cold lysis buffer (25 mM Tris-HCl 
(8.0)/5 mM EDTA) containing protease inhibitors and the cells Iysed by sonication. The 
soluble and membrane fractions were separated by centrifugation (105,000 x g, 60 min) and 
normalized amounts of protein from each fraction were then separated by SDS-PAGE. 
Following electrotransfer of the separated polypeptides to PVDF membranes, Hu_Asp-2L 
protein was detected using rabbit anti-Hu-Asp2 antiserum (1/1000 dilution) and the 
antibody-antigen complexes were visualized using alkaline phosphatase conjugated goat 
anti-rabbit antibodies (1/2500). A specific immunoreactive protein with an apparent Mr 
value of 65 kDa was detected in pcDNA3.1(+)Hygro/Hu-Asp2 transfected cells and not 
mock-transfected cells. Also, the Hu-Asp2 polypeptide was only detected in the membrane 
fraction, consistent with the presence of a signal peptide and single transmembrane domain 
in the predicted sequence. Based on this analysis, clone #5 had the highest expression level 
of Hu-Asp2 protein and this production cell lines was scaled up to provide material for 
purification. 

Purification of recombinant Hu_Asp-2Lfrom CHO-Kl/Hu-Asp2 clone #5— In a 
typical purification, clone #5 cell pellets derived from 20 150 mm dishes of confluent cells, 
were used as the starting material. The cell pellets were resuspended in 50 ml cold lysis 
buffer as described above. The cells were lysed by polytron homogenization (2 x 20 sec) 
and the lysate centrifuged at 338,000 x g for 20 minutes. The membrane pellet was then 
resuspended in 20 ml of cold lysis buffer containing 50 mM p-octylglucoside followed by 
rocking at 4°C for lhr. The detergent extract was clarified by centrifugation at 338,000 x g 
for 20 minutes arid the supernatant taken for further analysis. 
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The p-octylglucoside extract was appUed to a Mono Q anion exchange column that 
was previously equilibrated with 25 mM Tris-HCl (pH 8.0)/50 mM p octylglucoside. 
Following sample application, the column was eluted with a linear gradient of increasing 
NaCl concentration (0-1.0 M over 30 minutes) and individual fractions assayed by Western 
5 blot analysis and for P-secretase activity (see below). Fractions containing both Hu_Asp- 
2L immunoreactivity and p-secretase activity were pooled and dialyzed against 25 mM 
NaOAc (pH 4.5)/50 mM P-octylglucoside. Following dialysis, precipitated material was 
removed by centrifugation and the soluble material chromatographed on a MonoS cation 
exchange column that was previously equilibrated in 25 mM NaOAc (pH 4.5)/ 50 mM P- 
0 octylglucoside. The column was eluted using a linear gradient of increasing NaCI 

concentration (0-1.0 M over 30 minutes) and individual fractions assayed by Western blot 
analysis and for P-secretase activity. Fractions containing both Hu-Asp2 immunoreactivity 
and P-secretase activity were combined and determined to be >90% pure by SDS- 
PAGE/Coomassie Blue staining. 

Example 12. Assay of Hu-Asp2 p-secretase activity using peptide substrates 
P-secretase *wa^-P-secretase activity was measured by quantifying the hydrolysis of a 
synthetic peptide containing the APP Swedish mutation by RP-HPLC with UV detection. 
Each reaction contained 50 mM Na-MES (pH 5.5), 1 % p-octylglucoside, peptide substrate 
(SEVNLDAEFR, 70 uM) and enzyme (1-5 ug protein). Reactions were incubated at 37 °C 
for various times and the reaction products were resolved by RP-HPLC using a linear 
gradient from 0-70 B over 30 minutes (A=0. 1 % TFA in water, 

B=).l%TFA/10%water/90%AcCN). The elution profile was monitored by absorbance at 
214 nm. In preurninary experiments, the two product peaks which eluted before the intact 
peptide substrate, were confirmed to have the sequence DAEFR and SEVNL using both 
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Edman sequencing and MADLI-TOF mass spectrometry. Percent hydrolysis of the peptide 
substrate was calculated by comparing the integrated peak areas for the two product 
peptides and the starting material derived from the absorbance at 214 run. The specificity 
of the protease cleavage reaction was determined by performing the P-secretase assay in the 
presence of a cocktail of protease inhibitors (8 uM pepstatin A, 10 uM leupeptin, 10uM 
E64, and 5 mM EDTA). 

An alternative $-secretase assay utilizes internally quenched fluorescent substrates 
to monitor enzyme activity using fluorescence spectroscopy in a single sample or multiwell 
format. Each reaction contained 50 mM Na-MES (pH 5.5), peptide substrate MCA- 
EVKMDAEF[K-DNP] (BioSource International) (50 uM) and purified Hu-Asp-2 enzyme. 
These components were equilibrated to 37 °C for various times and the reaction initiated by 
addition of substrate. Excitation was performed at 330 nm and the reaction kinetics were 
monitored by measuring the fluorescence emission at 390 nm. To detect compounds that 
modulate Hu-Asp-2 activity, the test compounds were added during the preincubation phase 
of the reaction and the kinetics of the reaction monitored as described above. Activators are 
scored as compounds that increase the rate of appearance of fluorescence while inhibitors 
decrease the rate of appearance of fluorescence. 

It will be clear that the invention may be practiced otherwise than as particularly 
described in the foregoing description and examples. 

Numerous modifications and variations of the present invention are possible in light of the 
above teachings and, therefore, are within the scope of the invention. 
The entire disclosure of all publications cited herein are hereby incorporated by reference. . 
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What is claimed is: 
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Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta 0) secretase cleavage site of APP that contains two or 
more sets of special nucleic acids, where the special nucleic acids are separated by 
nucleic acids that code for about 100 to 300 amino acid positions, where the amino 
acids in those positions may be any amino acids, where the first set of special 
nucleic acids consists of the nucleic acids that code for the peptide DTG, where the 
first nucleic acid of the first special set of nucleic acids is, the first special nucleic 
acid, and where the second set of nucleic acids code for either the peptide DSG or 
DTG, where the last nucleic acid of the second set of nucleic acids is the last special 
nucleic acid, with the proviso that the nucleic acids disclosed in SEQ ID NO. 1 and 
SEQ. ID NO. 5 are not included. 

The nucleic acid polynucleotide of claim 1 where the two sets of nucleic acids are 
separated by nucleic acids that code for about 125 to 222 amino acid positions, 
which may be any amino acids. 

The nucleic acid polynucleotide of claim 2 that code for about 150 to 172 amino 
acid positions, which may be any amino acids. 

The nucleic acid polynucleotide of claim that code for about 172 amino acid 
positions, which may be any amino acids. 

The nucleic acid polynucleotide of claim 4 where the nucleotides are described in 
SEQ. ID. NO. 3 



6. The nucleic acid polynucleotide of claim 2 where the two sets of nucleic acids are 
separated by nucleic acids that code for about 150 to 196 amino acid positions. 

7- The nucleic acid polynucleotide of claim 6 where the two sets of nucleotides are 
separated by nucleic acids that code for about 196 amino acids (positions). 
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The nucleic acid polynucleotide of claim 7 where the two sets of nucleic acids are 
separated by the same nucleic acid sequences that separate the same set of special 
nucleic acids in SEQ. ID. NO. 5. 

The nucleic acid polynucleotide of claim 4 where the two sets of nucleic acids are 
separated by nucleic acids that code for about 150 to 190, amino acid (positions). 

The nucleic acid polynucleotide of claim 9 where the two sets of nucleotides are 
separated by nucleic acids that code for about 190 amino acids (positions). 

The nucleic acid polynucleotide of claim 10 where the two sets of nucleotides are 
separated by the same nucleic acid sequences that separate the same set of special 
nucleotides in SEQ. ID. NO. 1. 

Claims 1-11 where the first nucleic acid of the first special set of amino acids, that 
is, the first special nucleic acid, is operably linked to any codon where the nuclic 
acids of that codon codes for any peptide comprising from 1 to 10,000 amino acid 
(positions) . 

The nucleic acid polynucleotide of claims 1-12 where the first special nucleic acid is 
operably linked to nucleic acid polymers that code for any peptide selected from the 
group consisting of: any any reporter proteins or proteins which facilitate 
purification. 



The nucleic acid polynucleotide of claims 1-13 where the first special nucleic acid is 
operably linked to nucleic acid polymers that code for any peptide selected from the 
group consisting of: immunoglobin-heavy chain, maltose binding protein, glutathion 
S transfection, Green Fluorescent protein, and ubiquitin. 

Claims 1-14 where the last nucleic acid of the second set of special amino acids, that 
is, the last special nucleic acid, is operably linked to nucleic acid polymers that code 
for any peptide comprising any amino acids from 1 to 10,000 amino acids. 
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15 



20 



16. 



17. 



Claims 1-15 where the last special nucleic acid is operably linked to any codon 
linked to nucleic acid polymers that code for any peptide selected from the group 
consisting of: any reporter proteins or proteins which facilitate purification. 

The nucleic acid polynucleotide of claims 1-16 where the first special nucleic acid is 
operably linked to nucleic acid polymers that code for any peptide selected from the 
group consisting of: immunoglobin-heavy chain, maltose binding protein, glutathion 
S transfection, Green Fluorescent protein, and ubiquitin. 

10 18. * Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta secretase cleavage site of APP that contains two or 
more sets of special nucleic acids, where the special nucleic acids are separated by 
nucleic acids that code for about 100 to 300 amino acid positions, where the amino 
acids in those positions may be any amino acids, where the first set of special 
nucleic acids consists of the nucleic acids that code for DTG, where the first nucleic 
acid of the first special set of nucleic acids is, the first special nucleic acid, and 
where the second set of nucleic acids code for either DSG or DTG, where the last 
nucleic acid of the second set of special nucleic acids is the last special nucleic acid, 
where the first special nucleic acid is operably linked to nucleic acids that code for 
any number of amino acids from zero to 8 1 amino acids and where each of those 
codons may code for any amino acid. 



19. 



25 



20. 



30 21. 



The nucleic acid polynucleotide of claim 18 , where the first special nucleic acid is 
operably linked to nucleic acids that code for any number of from 64 to 77 amino 
acids where each codon may code for any amino acid. 

The nucleic acid polynucleotide of claim 19 , where the first special nucleic acid is 
operably linked to nucleic acids that code for about 71 amino acids peptide. 

The nucleic acid polynucleotide of claim 20, where the first special nucleic acid is 
operably linked to 71 amino acid peptide and where the first of those 71 amino acids 
is the amino acid T. 
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22. 



23. 



24. 



25. 



16. 



The nucleic acid polynucleotide of claim 21, where the polynucleotide comprises a 
sequence that is at least 95% identical to the same corresponding amino acids in 
SEQ. ID. NO. 3, that is, identical to the sequences in SEQ. ID. NO. 3 including the 
sequences from both the first and or the second special nucleic acids, toward the N- 
Terminal, through and including 71 amino acids, see Example 10, beginning from 
the DTG site and including the nucleotides from that code for 71 amino acids). 

The nucleic acid polynucleotide of claim 22, where the complete polynucleotide 
comprises identical to the same corresponding amino acids in SEQ. ID. NO. 3, that 
is, identical to the sequences in SEQ. ID. NO. 3 including the sequences from both 
the first and or the second special nucleic acids, toward the N-Terminal, through 
and including 71 amino acids, see Example 10, beginning from the DTG site and 
including the nucleotides from that code for 71 amino acids). 

The nucleic acid polynucleotide of claim 18 , where the first special nucleic acid is 
operably linked to nucleic acids that code for any number of from about 30 to 54 
amino acids where each codon may code for any amino acid. 

The nucleic acid polynucleotide of claim 20, where the first special nucleic acid is 
operably linked to 47 codons where the first those 35 or 47 amino acids is the 
amino acid E or G. 



The nucleic acid polynucleotide of claim 21, where the polynucleotide comprises a 
sequence that is at least 95% identical to the same corresponding amino acids in 
SEQ. ID. NO. 3, that is, identical to that portion of the sequences in SEQ. ID. NO. 
3 including the sequences from both the first and or the second special nucleic 
acids, toward the N-Terminal, through and including 35 or 47 amino acids, see 
Example 1 1 for the 47 example, beginning from the DTG site and including the 
nucleotides from that code for the previous 35 or 47 amino acids before the DTG 
site). 



64 



WO 00/17369 

PCT7US99/20881 



27. 



IS. 



The nucleic acid polynucleotide of claim 22, where the polynucleotide comprises 
identical to the same corresponding amino acids in SEQ. ID. NO. 3, that is, 
identical to the sequences in SEQ. ID. NO. 3 including the sequences from both the 
firstand or the second special nucleic acids, toward the N-Terminal, through and 
including 35 or 47 amino acids, see Example 1 1 for the 47 example, beginning from 
the DTG site and including the nucleotides from that code for the previous 35 or 47 
amino acids before the DTG site). 

Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta 0) secretase cleavage site of APP that contains two or 
more sets of special nucleic acids, where the special nucleic acids are separated by 
nucleic acids that code for about 100 to 300 amino acid positions, where the amino 
acids in those positions may be any amino acids, where the first set of special 
nucleic acids consists of the nucleic acids that code for the peptide DTG, where the 
first nucleic acid of the first special set of amino acids is, the first special nucleic 
acd, and where the second set of special nucleic acids code for either the peptide 
DSG or DTG, where the last nucleic acid of the second set of special nucleic acids 
the last special nucleic acid, is operably linked to nucleic acids that code for any 
number of codons from 50 to 1 70 codons. 

The nucleic acid polynucleotide of claim 29 where the last special nucleic acid is 
operably linked to nucleic acids comprising from 100 to 170 codons. 

The nucleic acid polynucleotide of claim 30 where the last special nucleic acid is 
operably linked to nucleic acids comprising from 142 to 163 codons. 

The nucleic acid polynucleotide of claim 31 where the last special nucleic acid is 
operably linked to nucleic acids comprising about 142 codons. 

The nucleic acid polynucleotide of claim 32 where the polynucleotide comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 9 or 10). 
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33. The nucleic acid polynucleotide of claim 33, where the complete polynucleotide 
comprises SEQ. ID. # (Example 9 or 10). 

34. The-nucleic acid polynucleotide of claim 3 1 where the last special nucleic acid is 
5 operably linked to nucleic acids comprising about 163 codons. 

35. The nucleic acid polynucleotide of claim 35 where the polynucleotide comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 9 or 10). 

10 36. The nucleic acid polynucleotide of claim 36, where the complete polynucleotide 
comprises SEQ. ID. # (Example 9 or 10). 

37. The nucleic acid polynucleotide of claim 3 1 where the last special nucleic acid is 
operably linked to nucleic acids comprising about 170 codons. 

15 

38. Claims 1-38 where the second set of special nucleid acids code for the peptide DSG, 
and optionally the first set of nucleic acid polynucleotide is operably linked to a 
peptide purification tag. 

20 39. Claims 1-39 where the nucleic acid polynucleotide is operably linked to a peptide 
purification tag which is six histidine. 

40. Claims I -40 where the first set of special nucleic acids are on one polynucleotide 
and the second set of special nucleic acids are on a second polynucleotide, where 

25 both first and second polynucleotides have at lease 50 codons. 

41. Claims 1-40 where the first set of special nucleic acids are on one polynucleotide 
and the second set of special nucleic acids are on a second polynucleotide, where 
both first and second polynucleotides have at lease 50 codons where both said 

30 polynucleotides are in the same solution. 

42. A vector which contains a polynucleotide described in claims 1-42. 
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43. A cell or cell line which contans a polynucleotide described in claims 1-42. 

44. Any isolated or purified peptide or protein comprising an amino acid polymer that is 
a protease capable of cleaving the beta (P) secretase cleavage site of APP that 
contains two or more sets of special amino acids, where the special amino acids are 
separated by about 100 to 300 amino acid positions, where each amino acid 
position can be any amino acid, where the first set of special amino acids consists of 
the peptide DTG, where the first amino acid of the first special set of amino acids is, 
the first special amino acid, where the second set of amino acids is selected from the 
peptide comprising either DSG or DTG, where the last amino acid of the second set 
of special amino acids is the last special amino acid, with the proviso that the 
proteases disclosed in SEQ ID NO. 2 and SEQ. ID NO. 6 are not included. 

15. The amino acid polypeptide of claim 45 where the two sets of amino acids are 

separated by about 125 to 222 amino acid positions where in each position it may be 
s ~ any amino acid. 

6. The amino acid polypeptide of claim 46 where the two sets of amino acids are 
separated by about 150 to 172 amino acids. 

7. The amino acid polypeptide of claim 47 where the two sets of amino acids are 
separated by about 172 amino acids. 

The amino acid polypeptide of claim 48 where the protease is described in SEQ. ID. 
NO. 4 

The amino acid polypeptide of claim 46 where the two sets of amino acids are 
separated by about 150 to 196 amino acids. 

The amino acid polypeptide of claim 50 where the two sets of amino acids are 
separated by about 196 amino acids. 
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51. The amino acid polypeptide of claim 51 where the two sets of amino acids are 
separated by the same amino acid sequences that separate the same set of special 
amino acids in SEQ. ID. NO. 6. 

52. The amino acid polypeptide of claim 46 where the two sets of amino acids are 
separated by about 150 to 190, amino acids. 

53. The amino acid polypeptide of claim 53 where the two sets of nucleotides are 
separated by about 190 amino acids. 



The amino acid polypeptide of claim 54 where the two sets of nucleotides are 
separated by the same amino acid sequences that separate the same set of special 
amino acids in SEQ. ID. NO. 2. 

Claims 45-55 where the first amino acid of the first special set of amino acids, that 
is, the first special amino acid, is operably linked to any peptide comprising from 1 
to 10,000 amino acids. 

The amino acid polypeptide of claims 45-56 where the first special amino acid is 
operably linked to any peptide selected from the group consisting of: any any 
reporter proteins or proteins which facilitate purification. 

The amino acid polypeptide of claims 45-57 where the first special amino acid is 
operably linked to any peptide selected from the group consisting of: 
immunoglobin-heavy chain, maltose binding protein, glutathion S transfection, 
Green Fluorescent protein, and ubiquitin. 

Claims 45-58, where the last amino acid of the second set of special amino acids, 
that is, the last special amino acid, is operably linked to any peptide comprising any 
amino acids from 1 to 10,000 amino acids. 
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59. Claims 45-59 where the last special amino acid is operably linked any peptide 
selected from the group consisting of any reporter proteins or proteins which 
facilitate purification. 



60. The amino acid polypeptide of claims 45-60 where the first special amino acid is 
operably linked to any peptide selected from the group consisting of: 
immunoglobin-heavy chain, maltose binding protein, glutathion S transfection, 
Green Fluorescent protein, and ubiquitin. 



10 61. 



15 



20 



62. 



25 



63. 



30 64. 



Any isolated or purified peptide or protein comprising an amino acid 
polypeptide that codes for a protease capable of cleaving the beta secretase cleavage 
site of APP that contains two or more sets of special amino acids, where the special 
amino acids are separated by about 100 to 300 amino acid positions, where each 
amino acid in each position can be any amino acid, where the first set of special 
amino acids consists of the amino acids DTG, where the first amino acid of the first 
■special set of amino acids is, the first special amino acid, D, and where the second 
set of amino acids is either DSG or DTG, where the last amino acid of the second 
set of special amino acids is the last special amino acid, G, where the first special 
amino acid is operably linked to amino acids that code for any number of amino 
acids from zero to 81 amino acid positions where in each position it may be any 
amino acid. 

The amino acid polypeptide of claim 62, where the first special amino acid is 
operably linked to a peptide from about 30 to 77 amino acids positions where each 
amino acid position may be any amino acid. 

The amino acid polypeptide of claim 63, where the first special amino acid is 
operably linked to a peptide of 35, 47, 71, or 77 amino acids. 

The amino acid polypeptide of claim 63, where the first special amino acid is 
operably linked to the same corresponding peptides from SEQ. ID. NO. 3 that are 
35, 47, 71, or 77 peptides in length, beginning counting with the amino acids on the 
first special sequence, DTG, towards the N-terminal of SEQ. ID. NO. 3. 
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65. The amino acid polypeptide of claim 65, where the polypeptide comprises a 

sequence that is at least 95% identical to the same corresponding amino acids in 
SEQ. ID. NO. 4, that is, identical to that portion of the sequences in SEQ.ID. NO. 4, 
including all the sequences from both the first and or the second special nucleic 
acids, toward the N- terminal, through and including 71, 47, 35 amino acids before 
the first special amino acids. (Examples 10 and 1 1). 



66. 

10 



67. 



15 



25 



The amino acid polypeptide of claim 65, where the complete polypeptide comprises 
the peptide of 71 amino acids, where the first of the amino acid is T and the second 
is Q. 

The amino acid polypeptide of claim 62, where the first special amino acid is 
operably linked to any number of from 40 to 54 amino acids (positions) where each 
amino acid position may be any amino acid. 

The amino acid polypeptide of claim 68, where the first special amino acid is 
operably linked to amino acids that code for a peptide of 47 amino acids. 

The amino acid polypeptide of claim 69, where the first special amino acid is 
operably linked to a 47 amino acid peptide where the First those 47 amino acids is 
the amino acid E. 



70. The amino acid polypeptide of claim 70, where the polypeptide comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 10). 

71. The amino acid polypeptide of claim 71, where the complete polypeptide comprises 
SEQ. ID. # (Example 10). 



68. 



20 69. 



30 72. 



Any isolated or purified amino acid polypeptide that is a protease capable of 
cleaving the beta (P)secretase cleavage site of APP that contains two or more sets 
of special amino acids, where the special amino acids are separated by about 100 to 
300 amino acid positions, where each amino acid in each position can be any amino 



70 



WO 00/1 7369 

PCT/US99/20881 

acid, where the first set of special amino acids consists of the amino acids that code 
for DTG, where the first amino acid of the first special set of amino acids is, the 
first special amino acid, D, and where the second set of amino acids are either DSG 
or DTG, where the last amino acid of the second set of special amino acids is the 
last special amino acid, G, which is operably linked to any number of amino acids 
from 50 to 170 amino acids, which may be any amino acids. 

73. The amino acid polypeptide of claim 73 where the last special amino acid is 
operably linked to a peptide of about 1 00 to 170 amino acids. 

74. The amino acid polypeptide of claim 74 where the last special amino acid is 
operably linked to to a peptide of about 142 to 163 amino acids. 

75. The amino acid polypeptide of claim 75 where the last special amino acid is 
operably linked to to a peptide of about about 142 amino acids. 

76. The amino acid polypeptide of claim 76 where the polypeptide comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 9 or 10). 

7. The amino acid polypeptide of claim 75 where the last special amino acid is 
operably linked to a peptide of about 163 amino acids. 

8. The amino acid polypeptide of claim 79 where the polypeptide comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 9 or 10)! 

The amino acid polypeptide of claim 79, where the complete polypeptide comprises 
SEQ. ID. # (Example 9 or 10). 

The amino acid polypeptide of claim 74 where the last special amino acid is 
operably linked to to a peptide of about 170 amino acids. 

. Claim 46-8 1 where the second set of special amino acids is comprised of the peptide 
with the amino acid sequence DSG. 
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82. Claims 45-82 where the amino acid polypeptide is operably linked to a peptide 
purification tag. 

5 83. Claims 45-83 where the amino acid polypeptide is operably linked to a peptide 
purification tag which is six histidine. 



84. Claims 45-84 where the first set of special amino acids are on one polypeptide and 
the second set of special amino acids are on a second polypeptide, where both first 
and second polypeptide have at lease 50 amino acids, which may be any amino 
acids. 



85. Claims 45-84 where the first set of special amino acids are on one polypeptide and 
the second set of special amino acids are on a second polypeptide, where both first 
and second polypeptides have at lease 50 amino acids where both said polypeptides 
are in the same vessel. 

86. A vector which contains a polypeptide described in claims 45-86. 

87. A cell or cell line which contans a polynucleotide described in claims 45-87 . 

88. The process of making any of the polynucleotides, vectors, or cells of claims 1-44 

89. The process of making any of the polypeptides, vectors" or cells of claims 45-88 



90. Any of the polynucleotides, polypeptides, vectors, cells or cell lines described 
claims 1-88 made from the processes described in claims 89 and 90. 



in 



91. * An isolated nucleic acid molecule comprising a polynucleotide, said 
polynucleotide encoding a Hu-Asp polypeptide and having a nucleotide sequence at least 
95% identical to a sequence selected from the group consisting of: 
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(a) a nucleotide sequence encoding a Hu-Asp polypeptide selected from 
the group consisting of Hu-Asp 1, Hu-Asp2(a), and Hu-Asp2(b), wherein said Hu-Aspl, 
Hu-Asp2(a) and Hu-Asp2(b) polypeptides have the complete amino acid sequence of SEQ 
ID NO:2, SEQ ID NO:4, and SEQ ID No:6, respectively; and 

(b) a nucleotide sequence complementary to the nucleotide sequence 

of (a). 

92. the nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu- 
Aspl, and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of SEQ 
IDNO:l. 

93. The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu- 
As P 2(a), and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of 
SEQIDNO:4. 

94. The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu- 
As P 2(b), and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of 
SEQ ID NO:5. 

95. An isolated nucleic acid molecule comprising polynucleotide which hybridizes 
under stringent conditions to a polynucleotide having the nucleotide sequence in (a) or (b) 
of claim 92. 

96. A vector comprising the nucleic acid molecule of claim 96. 

97. The vector of claim 97, wherein said nucleic acid molecule is operably linked to a 
promoter for the expression of a Hu-Asp polypeptide. 

98. The vector of claim 97, wherein said Hu-Asp polypeptide is Hu-Asp 1 . 

99. The vector of claim 97, wherein said Hu-Asp polypeptide is Hu-Asp2(a). 



The vector of claim 97, wherein said Hu-Asp polypeptide is Hu-Asp2(b). 
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101 . A host cell comprising the vector of claim 98. 

102. A method of obtaining a Hu-Asp polypeptide comprising culturing the host cell of 
claim 102 and isolating said Hu-Asp polypeptide. 

103. An isolated Hu-Asp 1 polypeptide comprising an amino acid sequence at least 95% 
identical to a sequence comprising the amino acid sequence of SEQ ID NO:2. 

104. An isolated Hu-Asp2(a) polypeptide comprising an amino acid sequence at least 
95% identical to a sequence comprising the amino acid sequence of SEQ ID NO:4. 

105. An isolated Hu-Asp2(a) polypeptide comprising an amino acid sequence at least 
95% identical to a sequence comprising the amino acid sequence of SEQ ED NO:8. 

106 An isolated antibody that binds specifically to the Hu-Asp polypeptide of any of 
claims 104-107. 

sequence comprising the amino acid sequence of SEQ ID NO:8. 

107 An isolated antibody that binds specifically to the Hu-Asp polypeptide of any of 
claims 104-107. 

108. * A method to identify a cell that can be used to screen for inhibitors of P 
secretase activity comprising: 

a) identifying a cell that expresses a protease capable of cleaving APP at the p 
secretase site, 
comprising: 

i) collect the cells or the supernantent from the cells to be identified 

ii) measure the production of a critical peptide, where the critical 
peptide is selected from the group consisting of either the APP C- 
terminal peptide or soluble APP, 

iii) select the cells which produce the critical peptide. 
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109. The method of claim 108 where the cells are collected and the critical peptide is the 
APP C-terminal peptide created as a result of the fj secretase cleavage. 

1 10. The method of claim 108 where the supernantent is collected and the critical peptide 
is soluble APP where the soluble APP has a C-terminal created by 0 secretase cleavage. 



or 



111. The method of claim 108 where the cells contain any of the nucleic acids ■ 
polypeptides of claims 1-86 and where the cells are shown to cleave the p" secretase site of 
any peptide having the following peptide structure, P2, PI, PI', P2\ where P2 is K or N, 

10 where PI is M or L, where PI' is D, where P2' is A. 

1 12. The method of claim 1 1 1 where P2 is K and PI is M. 
1 13 The method of claim 1 12 where P2 is N and PI is L. 



15 



20 



1 14 * Any bacterial cell comprising any nucleic acids or peptides in claims 1-86 
and 92-107. 



115. A bacterial cell of claim 1 14 where the bacteria is E coli. 

116 Any eukaryotic cell comprising any nucleic acids or polypeptides in claims 1 -86 and 
92-107. 



117 * Any insect cell comprising any of the nucleic acids or polypeptides in claims 
25 1-86 and 92-107. 

118 A insect cell of claim 1 1 7 where the insect is sf9, or High 5. 

119 A insect cell of claim 100 where the insect cell is High 5. 

30 

120 A mammalian cell comprising any of the nucleic acids or polypeptides in claims 1- 
86 and 92- 107. 
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121 A mammalian cell of claim 120 where the mammalian cell is selected from the 
group consisting of, human, rodent, lagomorph, and primate. 

122 A mammalian cell of claim 121 where the mammalian cell is selected from the 
5 group consisting of human cell. 

123 A mammalian cell of claim 122 where the human cell is selected from the group 
comprising HEK293, and 1MR-32. 

3 124 A mammalian cell of claim 12 1 where the cell is a primate cell. 

125 A primate cell of claim 124 where the primate cell is a COS-7 cell. 

126 A mammalian cell of claim 121 where cell is selected from a rodent cells. 

127 A rodent cell of claim 126 selected from, CHO-K1, Neuro-2A, 3T3 cells. 

128 A yeast cell of claim 115. 

129 An avian cell of claim 115. 

130. * Any isoform of APP where the last two carboxy terminus amino acids of that 
isoform are both lysine residues. 

131 The isoform of APP from claim 1 30 comprising the isoform known as APP695 
modified so that its last two having two lysine residues as its last two carboxy terminus 
amino acids. 

132 The isoform of claim 131 comprising SEQ. ID. 16. 

133 The isoform variant of claim 1301 comprising SEQ. ID. NO. 18, and 20. 
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134 Anyeukaryotic cell line, comprising nucleic acids or polypeptides of claim 130- 
133. 



135 Any cell line of claim 134 that is a mammaliam cell line (HEK293, Neuro2a, are 
preferred plus any others.) 

136 A method for identifying inhibitors of an enzyme that cleaves the beta secretase 
cleavabe site of APP comprising: 

a) culturing cells in a culture medium under conditions in which the enzyme 
causes processing of APP and release of amyloid beta-peptide 

into the medium and causes the accumulation of CTF99 fragments of APP in cell 
Iysates, 

b) exposing the cultured cells to a test compound; and specifically 
determining whether the test compound inhibits the function of the enzyme by 
measuring the amount of amyloid beta-peptide released into the 

medium and or the amount of CTF99 fragments of APP in cell Iysates; 

c) identifying test compounds diminishing the amount of soluble amyloid beta 
peptide present in the culture medium and diminution of CTF99 fragments of APP in cell 
Iysates as Asp2 inhibitors. 



137 The method of claim 136 wherein the cultured cells are a human, rodent or insect 
cell line. 



138 The method of claim 137 wherein the human or rodent cell line exhibits 0 secretase 
actmty i„ which processing of APP occurs with release of amyloid beta-peptide into the 
culture medium and accumulation of CTF99 in cell Iysates. 

139. A method as in claim 138 wherein the human or rodent cell line treated with the 
antisense oligomers directed against the enzyme that exhibits P secretase activity, reduces 
release of soluble amyloid beta-peptide into the culture medium and accumulation of 
CTF99 in cell Iysates. 
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140. A method for the identification of an agent that decreases the activity of a Hu-Asp 
polypeptide selected from the group consisting of Hu-Asp 1, Hu-Asp2(a), and Hu-Asp2(b), the 
method comprising 

(a) - determining the activity of said Hu-Asp polypeptide in the presence of a test 
agent and in the absence of a test agent; and 

(b) comparing the activity of said Hu-Asp polypeptide determined in the 
presence of said test agent to the activity of said Hu-Asp polypeptide 
determined in the absence of said test agent; 

whereby a lower level of activity in the presence of said test agent than in the absence of said 
test agent indicates that said test agent has decreased the activity of said Hu-Asp polypeptide.. 

141. The nucleic acids, peptides, proteins, vectors, cells and cell lines, and assays described 
herein. 
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FIGURE 1 (1) 



ATGGGCGCACTC^CCCGC^CGCTGCTCCTGCC 



LAQWLLRA 
CCCCGGAGC^CCCCCGCGCCC^CACGC^CCCC^C^ 

CGCGTAG^CGCCCACCCCGGGACCC^ 

OCGCTCGCCCTGGAGCCTGCCC^ 

GTAGACAACCTGCAGG^GACTCTGGCCGCGGCTA^ 



GGGACC 



YLEMLIGT 



CCCCCGCAGAAGCTACAGATTCTCGTTCACACTCGAAGCAGTAACTTTGCCGTC 



TGSSNFAVA 
ACCCCGCACTCCTACATAGACACGTACTTTGACA^ 

S' T Y R s 



AAGOGC^GACGTCACAGTGAAGTACACACAAGGAA^^ 

^ r I QGSW TGFVGE 

^AATCAGAGAAl^ 

TATGCCACACTTGCCAAGCCATCAAGTTCTCTGGAGACCTTCOT 

^aaps SSLE TFFDSLVT 

GGATCTCGGACCAACGGA^ 

GGAGACATCTGGTATACCCCTATTAAGGAAGAGTGGTACTACCAGATAGAAAT^ 

± ¥ IKEEWYYQ IEILK 

^GGAAA^GAGGCCAAAGCC^AATCTGGAC^ 
ATCGTGGACAGTGGCACCACGCTGCTGCGCCTGCCCCAGAAGGTC 

^1 I Ij lrl pqkvfd'avv 

Ai'WSYFPKlSl 

f^CCA^c^ 
^ C ACAAATGCGCTGGTGATCGGTGCCAC 

F Y V I F~~D~' 

AGAGCCCAGAAGAGGGTGGGCTTCGCAGCGAGCC 



S T NA L 



:CCCTGTGCAGAAATTGCAGGTCCTCCA 
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FIGURE 1 (2) 



R AQKRVGFAASPCAEI 



2/18 



WO 00/17369 



PCT/US99/20881 



FIGURE 2 (l) 



ATGGCCCAAGCCCTGCCCTGGCTCCTGCTGTGGATGGGCGCGGGAGTGCTGCCTGCCCAC 
MA QALPWLLLWMGAGVLPAH 

GGCACCCAGCACGGCATCCGGCTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGG 
G.TQHGIRLPLRSGLGGAP LG 

CTGCGGCTGCCCCGGGAGACCGACGAAGAGCCGGAGGAGCCCGGCCGGAGGGGCAGCTTT 
LRL.P.RETD.EEP EEPGRRG SF 

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC 
VE MVDNLRG K SGQ G Y YVE MT 

GTGGGCAGCCCCCCGCAGACGCTCAACATGCTGGTGGATACAGGCAGCAGTAACTTTGCA 
VGSPPQTLNILVDTGS SNFA 

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA 
VGAAP HPFLHRYYQRQLS ST 

TACCGGGACCTCCGGAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAG 
YRDLRKGVYVP .YTQGK WE GE 

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATT 
LGTD LVSIPHG PNVTVRANI 

GCTGCCATCAGTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG 
A A I TESDKFFING SNWEG I L 

GGGCTGGCCTATGCTGAGATTGCCAGGCTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCT 
GLAYAEIARLC GAGFPLNQS 

GAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATCGACCACTCGCTGTAC 
EVLASVGGSMIIGGIDHS LY 

ACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTATGAGGTGATCATTGTG 
TG S LWYT.P I RR EWY YEV I IV 

CGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAGTACAACTATGACAAG 
RVE INGQDL KM DC K EYNY DK 

AGCATTGTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCA 
SIVDSGTTNLRLPKKVFEAA 

GTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGA 
V KSIKAASSTEKFPDGFWLG 

GAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATTTTCCCAGTCATCTCA 
EQLVCWQAGTTPWNIFPV I S 

CTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACCATCCTTCCGCAGCAA 
LYLMGEVTNQSFRITILP QQ 

TACCTGCGGCCAGTGGAAGATGTGGCGACGTCCCAAGACGACTGTTACAAGTTTGCCATC 
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FIGURE 2 (2) 

Y LRPVEDVATSQDDCYKFAI 

TTT^ATCGGGCCCGAAAACGAATT^CTT^CTGTCAGCGCTTCCCATGTGCACGATGAG 
^CAGGACGGCAGC^TCGAAGGCCCT^TCACC^ 

CTGCGC^GCAGCATCATCACTTTGCTCATGACATCTCCCTGCTGAAGTGAGGAGGCCCA 

* \d n u u t A DD I SLLK 



CCCACCCACCAAATGC 
GGGACTGTACCTGTAG 
TCTTGGTCACCTCAAA 
TTTGTC CAC CATTC CT 
AGTACTGGCATCACAC 



mmmmmm 



TTTAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTT 

ttaaattctccaacccaaagtattcttcttttcttagttt; 

GCAGGTTACCTTGGCGTGTGTCCCTGTGGTACCCTGGCAG 

GACTGTATAAACAAGCCTAAC^TTGGTGCAAAGATTGCCTCTTCAAAAAAAAAAAAA 
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FIGURE 3 (1) 

ATGGCCCAAGCCCTGCCCTCGCTCCTC 

AWA L, PWLLLWMGAG VLPAH 
GGCACCCAG^ 

CTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT 
^^^AJEEPEEPGRRGSF 

GTGGJ^ATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC 

GTGG^CAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA 
f y T L N I LVDTG S SN FA 

TACCGGGACCTCCGGAAGGGTG TC TA^^ 

CTGGGCACCGACCTGGTAAGCATC^ 

IPH GPNVT.V RANI 

f^^CTG^^ 

tbDKF FlNGS NWEG IL 
GGGCTGGCCTATGCTGAGATTGCCAGGCCTCACGACTCCCTGG^ 

CTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAGC 

CCCCTCAACCAGTCTGAAGTGCTGG^ 

J-iMWSEVLAS VGGS MllGGI 

GACCACTCGCTGTACACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTC 

^^YTGSLWYTPIRrewyy 

GAGGTCA TC ATTG TC CGGGTGGAGA T CAA TC GAC^^^^ 

VRVE ING QDLK MDC KE 

TACAACTA^ACAAGAGCATTGTOGACAGTCG^ 

GTGTTTCAAGCTGCAGTCAAATC 

^-AAVKSIKAASSTEKT? cr> 
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FIGURE 3 (2) 



GGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATT 

g-fwlgeqlvcwqagttpwni 

ttcccagtcatctcactctacctaatgggtgaggttaccaaccagtccttccgcatcacc 
fpvislyl mgevtnqsfr i t 

ATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCCACGTCCGAAGACGACTGT 
I L PQQYLRPVEDVATSQDDC 

TACAAGTTTGCCA.TCTCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAG 
YKFAI S Q S STGTVMG A. V I M E 

GGCTTCTACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGC 
GFYVVFDRARKRIGPAVSAC 

CATGTGCACGATGAGTTGAGGACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATG 
HVHDEFRTAAVEGPFVTLDM 

GAAGACTGTGGCTACAACATTCCACAGACAGATGAGTCAACCCTCATGACCATAGCCTAT 
EDCGYNI PQTDEST.LM TI AY 

GTCATGGCTGCCATCTGCGCCCTCTTCATGCTGCCACTCTGCCTCATGGTGTGTCAGTGG 
V MAAI C A L FMLP L CLMVC QW 

CGCTGCCTCCGCTGCCTGCGCCAGCAGCATGATGACTTTGCTGATGACATCTCCCTGCTG 
RCLRCLRQQHDDFADDIS LL 

AAGTGAGGAGGCCCATGGGCAGAAGATAGAGATTCCCCTGGACCACACCTCCGTGGTTCA 



CTTTGGTCACAAGTAGGAGACACAGATGGCACCTGTGGCCAGAGCACCTCAGGACCCTCC 
CCACCCACCAAATGCCTCTGCCTTGATGGAGAAGGAAAAGGCTGGCAAGGTGGGTTCCAG 
GGACTGTACCTGTAGGAAACAGAAAAGAGAAGAAAGAAGCACTCTGCTGGCGGGAATACT 
CTTGGTCACCTCAAATTTAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTGAACCT 
TTGTCCACCATTCCTTTAAATTCTCCAACCCAAAGTATTCTTCTTTTCTTAGTTTCAGAA 
GTACTGGCATCACACGCAGGTTACCTTGGCGTGTGTCCCTGTGGTACCCTGGCAGAGAAG 
AGACCAAGCTTGTTTCCCTGCTGGCCAAAGTCAGTAGGAGAGGATGCACAGTTTGCTATT 
TGCTTTAGAGACAGGGACTGTATAAACAAGCCTAACATTGGTGCAAAGATTGCCTCTTGA 
ATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 4 



ATGGCCCCAGCGCTGCACTGGCTCCTGCTATGGGTGGGCTCGGGAATGCTGCCTGCCCAG 

MAPALHWLLLWVG SGMLPAQ 

GGAACCCATCTCGGCATCCGGCTGCCCCTTCGCAGCGGCCTGGCAGGGCCACCCCTGGGC 

GTHLGIRLPLRSGLAGPPLG 

CTGAGGCTGCCCCGGGAGACTGACGAGGAATCGGAGGAGCCTGGCCGGAGAGGCAGCTTT 

L RLPRETDEESEEPGRR GSF 

GTGGAGATCGTGGACAACCTGAGGGGAAAGTCCGGCCAGGGCTACTATGTGGAGATGACC 

VEMVDNLRGK.SGQGYYVEMT 

GTAGGCAGCCCCCCACAGACGCTCAACATCCTGGTGGACACGGGCAGTAGTAACTTTGCA 

VGSPPQTLNILVDTGSSNFA 

GTGGGGGCTGCCCCACACCCTTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA 

VGAAPHPFLHRYYQRQLS ST 

TATCGAGACCTCCGAAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGGGAGGGGGAA 

Y R DL R K GVYVPYT. QGKWE G E 

CTGGGCACCGACCTGGTGAGCATCCCTCATGGCCCCAACGTCACTGTGCGTGCCAACATT 

LGTDLVS I PHGPNVTVRAN I 

GCTGCCATCACTGAATCGGACAAGTTCTTCATCAATGGTTCCAACTGGGAGGGCATCCTA 

AAITESDKFFI. NGSNWEGIL 

GGGCTGGCCTATGCTGAGATTGCCAGGCCCGACGACTCTTTGGAGCCCTTCTTTGACTCC 

GLAYA E IARPDDSLE.PFF D S 

CTGGTGAAGCAGACCCACATTCCCAACATCTTTTCCCTGCAGCTCTGTGGCGCTGGCTTC 

LVKQTH'IPNIFSLQLCGAGF 

C C CCTCAACC AGAC CGAGGC ACTGGCCTCGGTGGGAGGGAGCATGATCATTGGTGGTATC 

PLNQ T E ALASVGG S M I IG G I 

GACC AC TCGCTATAC ACGGGCAGTC TCTGGTACACACCCATCCGG CGGGAGTGGTATTAT 

DH SL Y TG S LWYTP I RREWY Y 

GAAGTGATCATTGTACGTGTGGAAATCAATGGTCAAGATCTCAAGATGGACTGCAAGGAG 

EVI IVRVE INGQDLKMDCK E 

TACAACTACGACAAGAGCATTGTGGACAGTGGGACCACCAACCTTCGCTTGCCCAAGAAA 

YNYDKS IVDSGTTNLRLPKK 

GTATTTGAAGC TGCCGTCAAGTC CATC AAGGCAGCCTC CTCGACGGAGAAGTTC CCGGAT 

v F E AA VKS IKAASSTEKFPD 

GGCTTTTGGCTAGGGGAGCAGCTGGTGTGCTGGCAAGCAGGCACGACCCCTTGGAACATT 
J3F WLGEQLVCWQAGTTPWNI 
TTCC CAGTCATTTC AC TTTAC CTCATGGGTGAAGTCACCAATCAGTCCTTC CGCATCACC 
F PVI S L YLMGEVTNQ SFR I T 
ATCCTTCCTCAGCAATACCTACGGCCGGTGGAGGACGTGGCCACGTCCCAAGACGACTGT 
ILPQQYLRPVEDVATSQDDC 
TACAAGTTCGCTGTCTCACAGTCATCCACGGGCACTGTTATGGGAGCCGTCATCATGGAA 
YKFAV S QS STGTVMGAVIME 
GGTTTCTATGTCGTCTTCGATCGAGCCCGAAAGCGAATTGGCTTTGCTGTCAGCGCTTGC 
GF Y V V F D RA RK R I G F A V S A C 

CATGTGCACGATGAGTTCAGGACGGCGGCAGTGGAAGGTCCGTTTGTTACGGCAGACATG 
HVHDE F RTAAVEG PFVTADM 

GAAGACTGTGGCTACAACATTCCCCAGACAGATGAGTCAACACTTATGACCATAGCCTAT 
EDCGYN I PQTDESTLMTI A Y 

GTCATGGCGGCCATCTGCGCCCTCTTCATGTTGCCACTCTGCCTCATGGTATGTCAGTGG 
VMAAI CALFMLPLCLMVCQW 
CGCTGCCTGCGTTGCCTGCGCCACGAGCACGATGACTTTGCTGATGACATCTCCCTGCTC 
RCLRCLRHQHDDFADDISLL 

AAGTAAGGAGGCTCGTGGGCAGATGATGGAGACGCCCCTGGACCACATCTGGGTGGTTCC 

K, 

CTTTGGTCACATGAGTTGGAGCTATGGATGGTACCTGTGGCCAGAGCACCTCAGGACCCT 
C AC CAAC CTGC C AATG C TTCTGG CGTGAC AGAACAGAGAAATC AGGC AAGC TGG ATTACA 
GGGCTTGCACCTGTAGGACACAGGAGAGGGAAGGAAGCAGCGTTCTGGTGGCAGGAATAT 
CCTTAGGCACCACAAACTTGAGTTGGAAATTTTGCTGCTTGAAGC 

CTGCCCAGCATCCTTTAGAGTCTCCAACCTAAAGTATTCTTTATGTCCTTCCAGAAGTAC 

TGGCGTCATACTCAGGCTACCCGGCATGTGTCCCTGTGGTACCCTGGCAGAGAAAGGGCC 

AATCTCATTCCCTGCTGGCCAAAGTGAGCAGAAGAAGGTGAAGTTTGCCAGTTC 

TGATAGGGACTGCAGACTCAAGCCTACACTGGTACAAAGACTGCGTCTTGAGATAAACAA 
GAA 
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FIGURE 5 



1 MAPALHWLLLWVGSGl^PAQGTHLGIRLPLRSG^ 50 

51 PE EPGRRGSFV^ 1QQ 

51 SEEPGRRGSFVEMVDNLRGKSGQGYYVEllrlvGSP^ 100 

101 VGAAPHpWyY^ 15Q 

101 VGAAPHPFUIRYYQRQLSSTYRDLRKGVY^ 150 

151 ff™]™^ 200 



151 GPlTVTVRANIAAITESDKFFINGSNWEGILGIiAYAEIARPD^ 200 

201 lATCQTHipNipSLQI^GAGFPLNQTE^ 250 

251 yy p ^^ E yiiyRVEINGQD 300 
251 YTP IRREWYYEVI I VRVE INGQDLKMDCKE YNYDKS i^yJSGTTKTLRLi PKK 300 

301 vfeaavks f TT^f ^y^yy y^??9^^^^^^^ < ^p^^^^^ slylmg 3 50 

301 VFEAAVKS IKAAS STEKF PDGFWI^EQLVCWQAGTTpJJrl 350 

351 yyy^yKjy]^ 400 

351 EVTNQSFRITILPQQYLRPVEDVATSQDD^ 400 

401 GFYWFDRAR^ 45Q 

401 GFYVVFDRARKRIGFAVSACHV^ 450 

451 yyyyy^yy^ 50 o 

451 DESTIJOTIAYVMAAICALFMLPLCLMVCQW^CLRCLRHQ 5 00 
501 K 501 



501 K 501 
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FIGURE 6 (1) 

ATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGCGGATCCACCCAGCACGGCATCCGG 
MASMTGG QQMGRGS T Q H G I R 

CTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGGCTCCGGCTGCCCCGGGAGACC 
LPLRSGLGGAPLGLRLPRE T 

GACGAAGAGCCCGAGGAGCCCGGCC(^AGGGGCAGCTTTGTCGAGATGGTCGACAACCTG 
DEEPE EPGRRGSF .VEMVDNL 

AGGGG'CAAGTCGGGGCAGGGCTACTACGTGGAGATGACCGTGGGCAGCCCCCCGCAGACG 
RGKSGQGYYVEMTVGSPPQT 

CTCAAC^TGCTGGTGGATACAGGCAGCAGTAACTTTGCAGTCGGTGCTGCCCCCCACCCC 
LNILVDTGSSNFAVGAAPH P 

^CTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACATACCGGGACCTCCGGAAGGGC 
FLHR YYQRQ LS STYRDLRKG 

-GTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAGCTGGGCACCGACCTGGTAAGC 
VYVPYTQGKW EGELGTDLVS 

ATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATTCCIGCCATCACTGAATCAGAC 
IPHGPNVTVRANIAAI TES-D 

AAGTOCTTCATCAACGGCTCCAACTGGGAAGGCATCCTGGGGCTGGCCTATGCTGAGATT 
KFFINGSNWEGILGLAYAEI 

GCCAGGCCTCACGACTCCCTGGAGCCTTTCTTTGACTCTCTGGTAAAGCAGACCCACGTT 
ARPDDSLEPFFDSLVKQTHV 

CCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTCGCTTCCCCCTCAACCAGTCTG^ 
PNLFSLQLCGAGFPL NQSEV 

CTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATCGACCACTCGCTCTACACAGGC 
LASV GGSMI IGGIDHSL YTG 

AGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTATGAGGTCATCATTGTGCGGGTG 
SLWYTPIRREWYYEVI I V R V 

GAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAGTACAACTATCACAAGAGCATT 
EINGQDLKMDC KEYNYDKS I 

GTGGACAGTGGCACCACCAACCTTCGTTTCCCCAAGAAAGTGTTTGAAGCTGCAGTCAAA 
VDSGTTNLRLPK KVFEAAVK 

TCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGAGAGCAG 
SIKAASSTEKFPDGFWLGEQ 

^^^^^^^^^^^^^^^^^^^^^AA^ATOTTCCCAGTCATCTCACTCTAC 
LVCWQAGT.TPW NIFPVI SLY 

CTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACCATCCTTCCGCAGCAATACCTG 
LM G 'EVTNQ S FR IT ILPQQYL 

CGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGTTACAAGTTTGCCATCTCACAG 
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FIGURE 6 (2) 



R PVEDVA T S QD DC YK FAI S Q 

TCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAGGGCTTCTACGTTGTCTTTC 
S S TGTVM GAVIMEGFYVVFD 

CGGGCCCGAAAACGAATTGGCTTTGCTGTCAGC^CTTGCCATGTGCACGATC 
RARKR IG FA VSACHVHDEF R 

ACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGAC^ 

TAAVEG P .FVTLDMEDCGYN I 

CCACAGACAGATGAGTCATGA 
P Q T D E S * 
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FIGURE 7 (1) 

ATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGCGGATCGATCACTATCTCTCACTCT 
= § M_T GGQQMGR GSMTISD5 

CCGCGTG^^GGACGGATCCACCCAGCACGGCATCCGGCTCCCCCTGCGCAGCGGCCTC 
P R E p D G S TQHGlRLp LRSGIj 

GGGGGCGCCCCCCTTOGGCTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCC 
GGAPLGL .RLPRETDEEPEEP 

GGCCG^GGGGCAGCTTTGTGGAGATGGTGGACAACCTCAGGGGCAAGTCGGGGCAGGGC 
GRRGSFVEMVD NLRGKSGQG 

TACTACGTGGAGATGACCGTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGI^ATAC^ 
YYV.EMTVG SP P q T IjNI LVDT 

GGCAGCAGTAAC^CAGTGGGTCCTGCCCCCC^CCCCOTCCTGCATCGCTACTACCAG 
GSSNFAVGAAPHPFLHRYYQ 

AGGCAGCTGTCCAGCACA^ 

RQL SSTYRDLRKGVYVPYTQ 

GGCAAGTGGGAAGGGGAGCTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTC 
GKW. EGELGTDLVSIPHGPN .V 

ACTGTGCGTGCCAACATTGCTGCCATCACTGAATCAGACAAGTTCTTI 
TVRANIAAITES DKFFI 



'CATCAACGGCTCC 
N G S 



AACTGGGAAGGCATCCTGGGGCTGGCCTATCCTOAGATTCCCAGGCCTGACGACTCCCTG 
NWE GILGLAYAEIARPD.DSL 

GAGCCTTOCTTTCACTCTCTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAG 
EPFFDSLVKQTHVPNLFSLQ 

CTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGC 
LCGAGFPLNQSEVLASVGGS 

ATGATCATTGGAGGTATCGACCACTCGCTGTACACAGGCAGTCTCTGGTi 



'ATACACCCATC 
P I 



M .IIGGIDHSLYTGSLWYT 

CGGCC^G^TATTATGAGGTCATCATTGTCCGGGT^AGATCAATGGACAGGATCTC 
R ' E W Y V 1 I V- R VEX N G Q D L 

AAAATC^ACTCCAAC^ 

■R.MDCKEYNYDKSIVDSGTTN 

CTTCG^CCCAAGAAAGTGTTTGAAGCTCCAGTCAAATCCATCAAGGCAGCCTCCTCC 
LRLPKKVFEAAVKSI K AAS S 

ACGGAGAAG^CCTGATGG^ 

TEKFPDGF WLGEQLVGWQAG 

ACCACCCCTTCGAACATTTTCCCAGTCATCTCACTCTACCTAATGGGTGAGG 
TTPWNIFPVISLYLMGEVTN 
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FIGURE 7 (2) 



CAGTCCtTCCGCATCACCATCCTTCCGCAGCAATACCTGCGGCCAGTCGAAGATGTGGCC 
P^FRIT'ILPQQYLRPVEDVA 

ACGTCCCAAGACGACTGTTACAAGTTTGCCATCTCACAGTCATCCACGGGCACTCTTATG 
TSQDDC YK FAI S QSSTGTV M 

GGAGCTGTTATCATGGAGGGCTTCTACGTTCTCTTTCATCGGGCCCGAAAACGAATTGGC 
GAVIMEGPYVVFDRARKRI G 

TTTGCTGTCAGCGCTTGCCATGTGCACGATGAGTTCAGGACGGCAGCGGTGGAAGGCCCT 
FAVSACH VHDEFRTAAV EG P 

E^T^^^^^^^^^^^^^^^^^^^^ACAACATTCCACAGACAGATGAGTCATCA 
FVTLDMEDCGYNI PQTDES * 
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FIGURE 8 (1) 

ATGACTCAGCAT^T^ 

MIQHG IRLPLR SGLGGA P L G - 

CTGCGTCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT 
LRLPR ETD . EEpEE pGRRGsF _ 

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC 
VEMVDNLRGKSGQGYYVEMT - 

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA 
VGSPPqtlNILVDTGSSNFA - 

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA 

vgaa phpflh ryy QRqlsst _ 

TACCGGGACCTCCGGAAGGGCGTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAG 
YRDLRKGVYVPYTQGKWEGE - 

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCC^^CATT 
JjGTDLVS I PHG PNVTVRANI - 

GCTGCCATCACTGAATCAGACAAGTOCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG 
AAITESDKFFINGSNWEGIL 

GGGCTCGCCTATGCTGAGATTGCCAGGCCTGACGACTCCCl^^AGCCTTTCTTTC 
<jJ-iAY AEIARPDDSLEPFFDS 

CTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCC^ 

CCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATC 
i'LNQSEVLASVGGSMIlGGI 

GACCACTCGCTCTACACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTAT 
UHSLYTGSLWYTPIRR EWYY _ 

GAGGTCATCATTGTGCGGGTGGAGATCAATGGACAGGATCTCAAAATGGACTC 

E V I I VRV EINGQDLKMDCKE 

TACAACTATCACAAGAGCAra^ 

iwrDKSIVDSGTTNLRLPKK 

GT\3TTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCC 
VFEAAVKSIKAASSTEKFPD - 

GGTTTCTCGCTAGGAGAGCAGCT^ 

^•fWLGEQLVCWQAGTTPWNI 

^CCAGTCATCTCACTCTACCTAATGGGTGAC^TTACCAAC^^ 
^PVISLYLMGEVTNQSFRIT 

ATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGIIX^CCACGTCCCAAGACGACTGT 
ILPQQYLRPVEDVATSQDDC 
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FIGURE 8 (2) 



TAC^G^CCATCTCACAGTCATCCACGGGCACTCTTA^AGCTCTTATCATGGAG 
Y K FAISQS STGTVMGAVIM E 

GGCTTCTACGTTGTCTTreATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGC 
GFYVVFDRARKRIGFAVSAC 

CATTAG 
H * 
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FIGURE 9 



IP: Ab 369 



IP: Ab C8 



r 



^CTF99 



-CTF99 
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FIGURE 10 
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FIGURE 11 



PEEPGP^GSFVEMVDNLRGKSGQGYWEMTVGSPPQTmil^^^f 
ffWIVRAN^ 

ytpirrewyyeviivrveingqdlkmtc^ 

evtnqsfritilpqqylrpvedvatsqddcykfaisqsstg™S^S 
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FIGURE 12 



MAQALPWLLLWMGAGVLPAHri TQHGIRLPLRSGLGGAPLGLRLPRETDEE 
PEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTIjNILVDTGSSNFA 
VGAAPHPFLHRYYQRQLS STYRDLRKGVYVP YTQGKWEGELGTDLVS I PH 
GPNVTVRAWIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS 
L^QTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW 
YTP IRREWYYEVI IVRVEINGQDLKMDCKEYNYDKS IVDSGTTNLRIjPKK 
VFEAAVKS IKAAS STEKF PDGFWLGEQLVCWQAGTTPWNIF PVT SL YLMG 
EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIME 
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SEQUENCE LISTING 



<110> Gurney, Mark E. 

Bienkowski, Michael J. 
Heinrikson, Robert L . 
Parodi, Luis A. 
Yan, Riqiang 

Pharmacia & Upjohn Company 

<120> Alzheimer's Disease Secretase 

<130> 6177. P CP 

<140> 
<141> 

<150> 60/101,594 
<151> 1998-09-24 

<160> 49 

<170> Patentln Ver . 2.0 

<210> 1 
<211> 1804 
<212> DNA 

<213> Homo sapiens 
<400> 1 

atgggcgcac tggcccgggc gctgctgctg cctctgctgg cccagtggct cctgcgcgcc 60 
gccccggagc tggcccccgc gcccttcacg ctgcccctcc gggtggccgc ggccacgaac 120 
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cgcgtagttg cgcccacccc gggacccggg acccctgccg agcgccacgc cgacggcttg 180 
gcgctcgccc tggagcctgc cctggcgtcc cccgcgggcg ccgccaactt cttggccatg 240 
gtagacaacc tgcaggggga ctctggccgc ggctactacc tggagatgct gatcgggacc 300 
cccccgcaga agctacagat tctcgttgac actggaagca gtaactttgc cgtggcagga 3 60 
accccgcact cctacataga cacgtacttt gacacagaga ggtctagcac ataccgctcc 420 
aagggctttg acgtcacagt gaagtacaca caaggaagct ggacgggctt cgttggggaa 480 
gacctcgtca ccatccccaa aggcttcaat acttcttttc ttgtcaacat tgccactatt 54 0 
tttgaatcag agaatttctt tttgcctggg attaaatgga atggaatact tggcctagct 600 
tatgccacac ttgccaagcc atcaagttct ctggagacct tcttcgactc cctggtgaca 66 0 
caagcaaaca tccccaacgt tttctccatg cagatgtgtg gagccggctt gcccgttgct 72 0 
ggatctggga ccaacggagg tagtcttgtc ttgggtggaa ttgaaccaag tttgtataaa 78 0 
ggagacatct ggtatacccc tattaaggaa gagtggtact accagataga aattctgaaa 84 0 
ttggaaattg gaggccaaag ccttaatctg gactgcagag agtataacgc agacaaggcc 9 00 
atcgtggaca gtggcaccac gctgctgcgc ctgccccaga aggtgtttga tgcggtggtg 9 6.0 
gaagctgtgg cccgcgcatc tctgattcca gaattctctg atggtttctg gactgggtcc 1020 
cagctggcgt gctggacgaa ttcggaaaca ccttggtctt acttccctaa aatctccatc 1080 
tacctgagag atgagaactc cagcaggtca ttccgtatca caatcctgcc tcagctttac 1140 
attcagccca tgatgggggc cggcctgaat tatgaatgtt accgattcgg catttcccca 12 00 
tccacaaatg cgctggtgat cggtgccacg gtgatggagg gcttctacgt catcttcgac 12 60 
agagcccaga agagggtggg cttcgcagcg agcccctgtg cagaaattgc aggtgctgca 13 20 
gtgtctgaaa tttccgggcc tttctcaaca gaggatgtag ccagcaactg tgtccccgct 13 80 
cagtctttga gcgagcccat tttgtggatt gtgtcctatg cgctcatgag cgtctgtgga 1440 
gccatcctcc ttgtcttaat cgtcctgctg ctgctgccgt tccggtgtca gcgtcgcccc 15 00 
cgtgaccctg aggtcgtcaa tgatgagtcc tctctggtca gacatcgctg gaaatgaata 15 60 
gccaggcctg acctcaagca accatgaact cagctattaa gaaaatcaca tttccagggc 1620 
agcagccggg atcgatggtg gcgctttctc ctgtgcccac ccgtcttcaa tctctgttct 1680 
gctcccagat gccttctaga ttcactgtct tttgattctt gattttcaag ctttcaaatc 1740 
ctccctactt ccaagaaaaa taattaaaaa aaaaacttca ttctaaacca aaaaaaaaaa 18 00 
aaaa 

1804 

<210> 2 
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<211> 518 
<212> PRT 
<213> Homo sapiens 



<400> 2 

Met Gly Ala Leu Ala Arg Ala Leu Leu Leu Pro Leu Leu Ala Gin Trp 

15 



1 5 io 



Leu Leu Arg Ala Ala Pro Glu Leu Ala Pro Ala Pro Phe Thr Leu Pro 
20 25 30 

Leu Arg Val Ala Ala Ala Thr Asn Arg Val Val Ala Pro Thr Pro Gly 
35 40 45 

Pro Gly Thr Pro Ala Glu Arg His Ala Asp Gly Leu Ala Leu Ala Leu 
„ 50 -■ 55 60 



Glu Pro Ala Leu Ala Ser Pro Ala Gly Ala Ala Asn Phe Leu Ala 



65 70 75 



Met 
80 



Val Asp Asn Leu Gin Gly Asp Ser Gly Arg Gly Tyr Tyr Leu Glu Met 
85 90 95 

Leu lie Gly Thr Pro Pro Gin Lys Leu Gin He Leu Val Asp Thr Gly 
100 105 . 110 

Ser Ser Asn Phe Ala Val Ala Gly Thr Pro His Ser Tyr He Asp Thr 
115 120 125 

Tyr Phe Asp Thr Glu Arg Ser Ser Thr Tyr Arg ser Lys Gly Phe Asp 



130 ~ 135 



140 
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Val Thr val Lys Tyr Thr Gin Gly Ser Trp Thr Gly Phe Val Gly Glu 
l AS . . ■ 150 155 160 

Asp Leu val Thr lie Pro Lys Gly Phe Asn Thr Ser Phe Leu Val Asn 
165 170 175 

lie Ala Thr lie Phe Glu Ser Glu Asn Phe Phe Leu Pro Gly lie Lys 
180 185 190 

Trp Asn Gly He Leu Gly Leu Ala Tyr Ala Thr Leu Ala Lys Pro Ser 
195 200 205 

Ser Ser Leu Glu Thr Phe Phe Asp Ser Leu Val Thr Gin Ala Asn He 
210 215 220 



Pro Asn Val Phe Ser Met Gin Met Cys Gly Ala Gly Leu Pro Val Ala 

240 



225 230 235 



Gly Ser Gly Thr Asn Gly Gly Ser' Leu Val Leu Gly Gly He Glu Pro 
245 250 255 

Ser Leu Tyr Lys Gly Asp He Trp Tyr Thr Pro He Lys Glu Glu Trp 
260 265 270 

Tyr Tyr Gin He Glu He Leu Lys Leu Glu He Gly Gly Gin Ser Leu 
275 280 285 

Asn Leu Asp Cys Arg Glu Tyr Asn Ala Asp Lys Ala He Val Asp Ser 
. 290 295 300 
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Gly Thr Thr Leu Leu Arg Leu Pro Gin Lys Val Phe Asp Ala Val Val 
! 05 310 315 320 



Glu Ala Val Ala Arg Ala Ser Leu He Pro Glu Phe Ser Asp Gly Phe 
325 330 335 

Trp T hr Gly ser Gin Leu Ala Cys Trp Thr Asn Ser Glu Thr Pro Trp 
340 345 350 

ser Tyr Phe Pro Lys He Ser He Tyr Leu Arg Asp Glu Asn ser Ser 
355 360 365 

Arg Ser Phe Arg lie Thr He Leu Pro Gin Leu Tyr lie Gin Pro Met 
„ 370 375 380 

Met Gly Ala Gly Leu Asn Tyr Glu Cys Tyr Arg Phe Gly He Ser Pro 
l 8S - 3 9° 395 ' 400 

Ser Thr Asn Ala Leu Val He Gly Ala Thr Val Met Glu Gly Phe Tyr 
405 410 415 

Val He Phe Asp Arg Ala Gin Lys Arg Val Gly Phe Ala Ala Ser Pro 
420 425 430 

cys Ala Glu He Ala Gly Ala Ala Val Ser Glu He Ser Gly Pro Phe 
435 440 445 

Ser Thr Glu Asp Val Ala Ser Asn Cys Val Pro Ala Gin Ser Leu Ser 
, 450 455 460 

Glu Pro He Leu Trp He Val Ser Tyr Ala Leu Met Ser Val Cys Gly 
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465 470 475 480 



Ala lie Leu Leu Val Leu lie Val Leu Leu Leu Leu Pro Phe Arg Cys 
• 485 490 495 



Gin Arg Arg Pro Arg Asp Pro Glu Val Val Asn Asp Glu Ser Ser Leu 
500 505 510 



Val Arg His Arg Trp Lys 
515 



<210> 3 
<211> 2070 
<212> DNA 



<213> Homo 


sapiens 












<400> 3 














atggcccaag 


ccctgccctg 


gctcctgctg 


tggatgggcg 


egggagtget 


gcctgcccac 


60 


ggcacccagc 


acggcatccg 


gctgcccctg 


cgcagcggcc 


tggggggege 


ccccctgggg 


12 0 


ctgcggctgc 


cccgggagac 


cgacgaagag 


cccgaggagc 


ccggccggag 


gggcagcttt 


180 


gtggagatgg 


tggacaacct 


gaggggcaag 


teggggcagg 


getactaegt 


ggagatgacc 


240 


gtgggcagcc 


ccccgcagac 


gctcaacatc 


ctggtggata 


caggcagcag 


taactttgea 


300 


gtgggtgctg 


ccccccaccc 


cttcctgcat 


cgctactacc 


agaggcagct 


gtccagcaca 


360 


taccgggacc 


tccggaaggg 


tgtgtatgtg 


ccctacaccc 


agggcaagtg 


ggaaggggag 


42 0 


ctgggcaccg 


acctggtaag 


catcccccat 


ggccccaacg 


tcactgtgcg 


tgecaacatt 


480 


gctgccatca 


ctgaatcaga 


caagttcttc 


ateaaegget 


ccaactggga 


aggcatcctg 


54 0 


gggctggcct 


a t get gaga t 


tgccaggcct 


gacgactccc 


tggagccttt 


ctttgactct 


600 


ctggtaaagc 


agacccacgt 


tcccaacctc 


ttctccctgc 


acctttgtgg 


tgctggcttc 


660 


cccctcaacc 


agtctgaagt 


gctggcctct 


gtcggaggga 


gcatgatcat 


tggaggtatc 


72 0 


gaccactcgc tgtacacagg 


cagtctctgg 


tatacaccca 


teeggeggga 


gtggtattat 


780 
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gaggtcatca ttgtgcgggt ggagatcaat ggacaggatc tgaaaatgga ctgcaaggag 840 
tacaactatg acaagagcat tgtggacagt ggcaccacca accttcgttt gcccaagaaa 900 
gtgtttgaag ctgcagtcaa atccatcaag gcagcctcct ccacggagaa gttccctgat 960 
ggtttctggc taggagagca gctggtgtgc tggcaagcag gcaccaeccc ttggaacatt 102 0 
ttcccagtca tctcactcta cctaatgggt gaggttacca accagtcctt ccgcatcacc 1080 
atccttccgc agcaatacct gcggccagtg gaagatgtgg ccacgtccca agacgactgt 1140 
tacaagtttg ccatctcaca gtcatccacg ggcactgtta tgggagctgt tatcatggag 12 00 
ggcttctacg ttgtctttga tcgggcccga aaacgaattg gctttgctgt cagcgcttgc 12 60 
catgtgcacg atgagttcag gacggcagcg gtggaaggcc cttttgtcac cttggacatg 1320 
gaagactgtg gctacaacat tccacagaca gatgagtcaa ccctcatgac catagcctat 13 80 
gtcatggctg ccatctgcgc cctcttcatg ctgccactct gcctcatggt gtgtcagtgg 1440 
cgctgcctcc gctgcctgcg ccagcagcat gatgactttg ctgatgacat ctccctgctg 1500 
aagtgaggag gcccatgggc agaagataga gattcccctg gaccacacct ccgtggttca 15 60 
ctttggtcac aagtaggaga cacagatggc acctgtggcc agagcacctc aggaccctcc 1620 
ccacccacca aatgcctctg ccttgatgga gaaggaaaag gctggcaagg tgggttccag 16 80 
ggactgtacc tgtaggaaac agaaaagaga agaaagaagc actctgctgg cgggaatact 1740 
cttggtcacc tcaaatttaa gtcgggaaat tctgctgctt gaaacttcag ccctgaacct 18 00 
ttgtccacca ttcctttaaa ttctccaacc caaagtattc ttcttttctt agtttcagaa 18 60 
gtactggcat cacacgcagg ttaccttggc gtgtgtccct gtggtaccct ggcagagaag 19 20 
agaccaagct tgtttccctg ctggccaaag tcagtaggag aggatgcaca gtttgctatt 19 80 
tgctttagag acagggactg tataaacaag cctaacattg gtgcaaagat tgcctcttga 2 04 0 
attaaaaaaa aaaaaaaaaa aaaaaaaaaa 2 07 0 

<210> 4 
<211> 501 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val 
- 1 B 10 15 
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Leu Pro Ala His Gly Thr Gin His Gly He Arg Leu Pro Leu Arg ser 

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp 
35 40 45 



Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 
- 50 55 60 

Asp Asn Leu Arg Gly Lys ser Gly Gin Gly Tyr Tyr Val Glu Met Thr 

65 70 7 c 

75 80 



Val Gly ser Pro Pro Gin Thr Leu Asn He Leu Val Asp Thr Gly 



Ser 



85 



90 



95 



Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 
100 105 no 



Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val 
115 . 120 125 

Tyr val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 



130 



135 



140 



Leu Val Ser lie Pro His Gly Pro Asn Val Tbr Val Arg Ala Asn He 



145 



150 



155 



160 



Ala Ala He Thr Glu Ser Asp Lys Phe Phe He Asn Gly Ser Asn Trp 



165 170 



175 
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Glu Gly He Leu Gly Leu Ala Tyr Ala Glu He Ala Arg Pro Asp Asp 
180 185 190 

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His Val Pro 
195 200 205 

Asn Leu Phe Ser Leu His Leu Cys Gly Ala- Gly Phe Pro Leu Asn Gin 
- 210 215 220 

Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met He He Gly Gly He 
225 230 235 240 

Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro He Arg Arg 
245 250 255 

Glu Trp Tyr Tyr Glu Val He n e V al Arg Val Glu He Asn Gly Gin 
260 265 270 



Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser II 
275 280 285 



e Val 



Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 
290 295 300 

Ala Val Lys Ser He Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
3 ~° 5 310 315 

Gly Phe Trp Leu Gly Glu Gin Leu Val cys Trp Gin Ala Gly Thr Thr 
325 330 335 

Pro Trp Asn He Phe Pro Val He Ser Leu Tyr Leu Met Gly Glu Val 
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.340 345 350 

Thr Asn Gin Ser Phe Arg lie Thr lie Leu Pro Gin Gin Tyr Leu Arg 
355 360 365 

Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys Phe Ala 
370 375 380 

Jle Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val He Met Glu 
385 390 395 400 

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg He Gly Phe Ala 
405 410 415 

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu 
420 425 430 

Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn He Pro 
435 440 445 

Gin Thr Asp Glu Ser Thr Leu Met Thr He Ala Tyr Val Met Ala Ala 
450 455 460 

lie Cys Ala Leu Phe Met Leu Pro Leu Cys Leu Met Val Cys Gin Trp 
465 470 475 480 

Arg Cys Leu Arg Cys Leu Arg Gin Gin His Asp Asp Phe Ala Asp Asp 
485 490 495 

He Ser Leu Leu Lys 
500 
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<210> 5 

<211> 1977 

<212> DNA 

<213> Homo sapiens 

<400> 5 



atggcccaag ccctgccctg gctcctgctg tggatgggcg cgggagtgct gcctgcccac 60 
ggcacccagc acggcatccg gctgcccctg cgcagcggcc tggggggcgc ccccctgggg 120 
ctgcggctgc cccgggagac cgacgaagag cccgaggagc ccggccggag gggcagcttt 180 
gtggagatgg tggacaacct gaggggcaag tcggggcagg gctactacgt ggagatgacc 24 0 
gtgggcagcc ccccgcagac gctcaacatc ctggtggata caggcagcag taactttgca 300 
gtgggtgctg ccccccaccc cttcctgcat cgctactacc agaggcagct gtccagcaca 360 
taccgggacc tccggaaggg tgtgtatgtg ccctacaccc agggcaagtg ggaaggggag 420 
ctgggcaccg acctggtaag catcccccat ggcoccaacg tcactgtgcg tgccaacatt 480 
gctgccatca ctgaatcaga caagttcttc atcaacggct ccaactggga aggcatcctg 540 
gggctggcct atgctgagat tgccaggctt tgtggtgctg gcttccccct caaccagtct 600 
gaagtgctgg cctctgtcgg agggagcatg atcattggag gtatcgacca ctcgctgtac 66 0 
acaggcagtc tctggtatac acccatccgg cgggagtggt attatgaggt gatcattgtg 72 0 
cgggtggaga tcaatggaca ggatctgaaa atggactgca aggagtacaa ctatgacaag 78 0 
agcattgtgg acagtggcac caccaacctt cgtttgccca agaaagtgtt tgaagctgca 84 0 
gtcaaatcca tcaaggcagc ctcctccacg gagaagttcc ctgatggttt ctggctagga 90 0 
gagcagctgg tgtgctggca agcaggcacc accccttgga acattttccc agtcatctca 96 0 
ctctacctaa tgggtgaggt taccaaccag tccttccgca tcaccatcct tccgcagcaa 1020 
tacctgcggc cagtggaaga tgtggccacg tcccaagacg actgttacaa gtttgccatc 1080 
tcacagtcat ccacgggcac tgttatggga gctgttatca tggagggctt ctacgttgtc 1140 
tttgatcggg cccgaaaacg aattggcttt gctgtcagcg cttgccatgt gcacgatgag 12 00 
ttcaggacgg cagcggtgga aggccctttt gtcaccttgg acatggaaga ctgtggctac 1260 
aacattccac agacagatga gtcaaccctc atgaccatag cctatgtcat ggctgccatc 13 20 
tgcgccctct tcatgctgcc actctgcctc atggtgtgtc agtggcgctg cctccgctgc 13 80 



11 



WO 00/17369 



PCT/US99/20881 



c tgcgccagc 


agcatgatga 


c 1 1 1 gc t ga t 


gacatc tccc 


tgc tgaagtg 


aggaggecca 


1440 


t era a c aaaacj 


atagagattc 


ccc tggacca 


cacctccgtg 


gtt cact ttg 


gtcacaagta 


1500 


crcraaacac aa 


atggcacctg 


tggecagage 


ac c tcaggac 


cc tccccacc 


cac caaat gc 


1560 


ctctgcct tg 


atcrcracraaacf 


a a aacr ct c t cj cr 


c a a crcr t cr a a t 


tccagggac t 


gtacctgtag 


1620 


gaaacagaaa 


agagaagaaa 


gaagcac tct 




atac tc t tgg 


tcacc tcaaa 


1680 


tttaagtegg 


gaaattctgc 


tgcttgaaac 


ttcagccctg 


aacctttgtc 


caccattcct 


1740 


ttaaattctc 


caacccaaag 


tattcttctt 


ttcttagttt 


cagaagtact 


ggcatcacac 


1800 


gcaggttacc 


ttggcgtgtg 


tccctgtggt 


accctggcag 


agaagagacc 


aagcttgttt 


1860 


ccctgctggc 


caaagtcagt 


aggagaggat 


gcacagtttg 


etatttgett 


tagagacagg 


1920 


gactgtataa 


acaagectaa 


cattggtgca 


aagattgect 


cttgaaaaaa 


aaaaaaa 


1977 



<210> 6 
<211> 476 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val 
1 5 10 15 

Leu Pro Ala His Gly Thr Gin His Gly lie Arg Leu Pro Leu Arg Ser 



20 



25 



30 



Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp 



35 



40 



45 



Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 



50 



55 



60 



Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr 



65 



70 



75 



80 
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Val Gly ser Pro Pro Gin Thr Leu Asn He Leu Val Asp Thr Gly Ser 
85 90 95 

ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 
100 105 no 

Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val 
115 120 125 J 

Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 
. 130 135 140 . 

Leu Val ser lie Pro His Gly Pro Asn Val Thr Val Arg Ala Asn 11 



i 45 150 155 



e 
160 



Ala Ala He Thr Glu Ser Asp Lys Phe Phe He Asn Gly Ser Asn Trp 
165 170 175 

Glu Gly He Leu Gly Leu Ala Tyr Ala Glu He Ala Arg Leu Cys Gly 
180 185 190 

Ala. Gly Phe Pro Leu Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly 
195 200 205 

ser Met He He Gly Gly He Asp His Ser Leu Tyr Thr Gly Ser Leu 
- 210 215 220 



Trp Tyr Thr Pro He Arg Arg Glu Trp Tyr Tyr Glu Val He H 
225 230 235 



e Val 
240 
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Arg Val Glu lie 

Asn Tyr Asp Lys 
260 

Pro Lys Lys Val 
275 

Ser Thr Glu Lys 
290 

Cys Trp Gin Ala 
305 

Leu Tyr Leu Met 

Leu Pro Gin Gin 
340 

Asp Asp Cys Tyr 
355 

Met Gly Ala Val 
370 

Arg Lys Arg lie 
385 

Phe Arg Thr Ala 



Asn Gly Gin Asp 
245 

Ser lie Val Asp 

Phe Glu Ala Ala 
280 

Phe Pro Asp Gly 
295 

Gly Thr Thr Pro 
310 

Gly Glu Val Thr 
325 

Tyr Leu Arg Pro 

Lys Phe Ala lie 
360 

lie Met Glu Gly 
375 

Gly Phe Ala Val 
390 

Ala Val Glu Gly 



Leu Lys Met Asp 
250 

Ser Gly Thr Thr 
265 

Val Lys Ser lie 

Phe Trp Leu Gly 
300 

Trp Asn lie Phe 
315 

Asn Gin Ser Phe 
330 

Val Glu Asp Val 
345 

Ser Gin Ser Ser 

Phe Tyr Val Val 
380 

Ser Ala Cys His 
395 

Pro Phe Val Thr 



Cys Lys Glu Tyr 
255 

Asn Leu Arg Leu 
270 

Lys Ala Ala Ser 
285 

Glu Gin Leu Val 

Pro Val lie Ser 
320 

Arg lie Thr lie 
335 

Ala Thr Ser Gin 
350 

Thr Gly Thr Val 
365 

Phe Asp Arg Ala 

Val His Asp Glu 
400 

Leu Asp Met Glu 
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405 410 



415 



Asp Cys Gly Tyr Asn Il e Pro Gin Thr Asp Glu Ser Thr Leu Met Thr 
420 425 

lie Ala Tyr Val Met Ala Ala He Cys Ala Leu Phe Met Leu Pro Leu 
435 440 445 

Cys Leu Met Val cys Gin Trp Arg Cys Leu Arg Cys Leu Arg Gin Gin 
_ 450 455 46Q 

His Asp Asp Phe Ala Asp Asp Ile Ser Leu Leu Lys 
465 470 4?5 



<210> 7 

<211> 2043 

<212> DNA 

<213> Mus musculus 

<400> 7 



atggccccag cgctgcactg gctcctgcta tgggtgggct cgggaatgct gcctgcccag 6 0 
ggaacccatc tcggcatccg gctgcccctt cgcagcggcc ' tggcagggcc acccctgggc 120 
ctgaggctgc cccgggagac tgacgaggaa tcggaggagc ctggccggag aggcagcttt 180 
gtggagatgg tggacaacct gaggggaaag tccggccagg gctactatgt ggagatgacc 24 0 
gtaggcagcc ccccacagac gctcaacatc ctggtggaca cgggcagtag taactttgca 3 00 
gtgggggctg ccccacaccc tttcctgcat cgctactacc agaggcagct gtccagcaca 3 60 
tatcgagacc tccgaaaggg tgtgtatgtg ccctacaccc agggcaagtg ggagggggaa 42 0 
ctgggcaccg acctggtgag catccctcat ggccccaacg tcactgtgcg tgccaacatt 48 0 
gctgccatca ctgaatcgga caagttcttc atcaatggtt ccaactggga gggcatccta 54 0 
gggctggcct atgctgagat tgccaggccc gacgactctt tggagccctt ctttgactcc 600 
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ctggtgaagc agacccacat tcccaacatc ttttccctgc agctctgtgg cgctggcttc 660 
cccctcaacc agaccgaggc actggcctcg gtgggaggga gcatgatcat tggtggtatc 720 
gaccactcgc tatacacggg cagtctctgg tacacaccca tccggcggga gtggtattat 78.0 
gaagtgatca ttgtacgtgt ggaaatcaat ggtcaagatc tcaagatgga ctgcaaggag 840 
tacaactacg acaagagcat tgtggacagt gggaccacca accttcgctt gcccaagaaa 900 
gtatttgaag ctgccgtcaa gtccatcaag gcagcctcct cgacggagaa gttcccggat 960 
ggcttttggc taggggagca gctggtgtgc tggcaagcag gcacgacccc ttggaacatt 102 0 
ttcccagtca tttcacttta cctcatgggt gaagtcacca atcagtcctt ccgcatcacc 1080 
atccttcctc agcaatacct acggccggtg gaggacgtgg ccacgtccca agacgactgt 1140 
tacaagttcg ctgtctcaca gtcatccacg ggcactgtta tgggagccgt catcatggaa 1200 
ggtttctatg tcgtcttcga tcgagcccga aagcgaattg gctttgctgt cagcgcttgc 1260 
catgtgcacg atgagttcag gaeggcggca gtggaaggtc cgtttgttac ggcagacatg 1320 
gaagactgtg gctacaacat tccccagaca gatgagtcaa cacttatgac catagcctat 13 80 
gtcatggcgg ccatctgcgc cctcttcatg ttgccactct gcctcatggt atgtcagtgg 144 0 
cgctgcctgc gttgcctgcg ccaccagcac gatgactttg ctgatgacat ctccctgctc 15 00 
aagtaaggag gctcgtgggc agatgatgga gacgcccctg gaccacatct gggtggttcc 15 60 
ctttggtcac atgagttgga gctatggatg gtacctgtgg ccagagcacc tcaggaccct 1620 
caccaacctg ccaatgcttc tggcgtgaca gaacagagaa atcaggcaag ctggattaca 1680 
gggcttgcac ctgtaggaca caggagaggg aaggaagcag cgttctggtg gcaggaatat 1740 
ccttaggcac cacaaacttg agttggaaat tttgctgctt gaagcttcag ccctgaccct 18 00 
ctgcccagca tcctttagag tctccaacct aaagtattct ttatgtcctt ccagaagtac 18 60 
tggcgtcata ctcaggctac ccggcatgtg tccctgtggt accctggcag agaaagggcc 1920 
aatctcattc cctgctggcc aaagtcagca gaagaaggtg aagtttgcca gttgctttag 19 80 
tgatagggac tgcagactca agcctacact ggtacaaaga ctgcgtcttg agataaacaa 2040 
gaa 

~ 2043 

<210> 8 

<211> 501 

<212> PRT 

<213> Mixs musculus 
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<400> 8 



Met Ala Pro Ala Leu His Trp Leu Leu Leu Trp Val Gly Ser Gly Met 
- 1 5 10 15 



Leu Pro Ala Gin Gly Thr His Leu Gly He Arg Leu Pro Leu Arg Ser 
20 25 . 30 

Gly Leu Ala Gly Pro Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp 
35 40 45 

Glu Glu ser Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 
50 55 go 



Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr 

80 



, 65 70 75 



Val Gly ser Pro Pro Gin Thr Leu Asn He Leu Val Asp Thr Gly Ser 
85 90 95 

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 

ioo 105 110 

Tyr Gin Arg Gin Leu Ser ser Thr Tyr Arg Asp Leu Arg Lys Gly Val 
115 120 125 

Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 

. 130 135 140 

Leu Val ser He Pro His Gly Pro Asn Val Thr val Arg Ala Asn He 

l 4S 150 155 160 
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Ala Ala lie Thr Glu Ser Asp Lys Phe Phe lie Asn Gly Ser Asn Trp 
165 170 175 

Glu Gly lie Leu Gly Leu Ala Tyr Ala Glu lie Ala Arg Pro Asp Asp 
180 185 190 

Ser Leu Glu Pro Phe Phe Asp ser Leu Val Lys Gin Thr His lie Pro 
195 200 205 

Asn lie Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro Leu Asn Gin 
210 215 220 

Thr Glu Ala Leu Ala Ser Val Gly Gly Ser Met lie He Gly Gly He 
225 230 235 240 

Asp s His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro He Arg Arg 
245 250 ' 255 

Glu Trp Tyr Tyr Glu Val He He Val Arg Val Glu He Asn Gly Gin 
260 265 * 270 

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser He Val 
275 280 285 

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 
290. 295 300 

Ala Val Lys Ser He Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
305 310 315 320 

Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala Gly Thr Thr 
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325 330 335 

Pro Trp Asn lie Phe Pro Val He Ser Leu Tyr Leu Met Gly Glu Val 
340 345 350 

Thr Asn Gin Ser Phe Arg He Thr He Leu Pro Gin Gin Tyr Leu Arg 
355 360 365 

Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys Phe Ala 
370 375 380 

Val Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val He Met Glu 
l 8S 390 395 400 

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg He Gly Phe Ala 
405 410 415 

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu 
420 425 430 

Gly Pro Phe Val Thr Ala Asp Met Glu Asp Cys Gly Tyr Asn He Pro 
435 440 445 

Gin Thr Asp Glu Ser Thr Leu Met Thr He Ala Tyr Val Met Ala Ala 
„ 450 455 460 

He cys Ala Leu Phe Met Leu Pro Leu Cys Leu Met Val Cys Gin Trp 
1 6S 470 475 480 

Arg Cys Leu Arg Cys Leu Arg His Gin His Asp Asp Phe Ala Asp Asp 
485 490 495 
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lie Ser Leu Leu Lys 
500 



<210> 9 
<211> 2088 
<212> DNA 

<213> Homo sapiens 
<400> .9 

atgctgcccg gtttggcact gctcctgctg gccgcctgga cggctcgggc gctggaggta 60 
cccactgatg gtaatgctgg cctgctggct gaaccccaga ttgccatgtt ctgtggcaga 12 0 
ctgaacatgc acatgaatgt ccagaatggg aagtgggatt cagatccatc agggaccaaa 18 0 
acctgcattg ataccaagga aggcatcctg cagtattgcc aagaagtcta ccctgaactg 24 0 
cagatcacca atgtggtaga agccaaccaa ccagtgacca tccagaactg gtgcaagcgg 30 0 
ggccgcaagc agtgcaagac ccatccccac tttgtgattc cctaccgctg cttagttggt 36 0 
gagtttgtaa gtgatgccct tctcgttcct gacaagtgca aattcttaca ccaggagagg 42 0 
atggatgttt gcgaaactca tcttcactgg cacaccgtcg ccaaagagac atgcagtgag 48 0 
aagagtacca acttgcatga ctacggcatg ttgctgccct gcggaattga caagttccga 54 0 
ggggtagagt ttgtgtgttg cccactggct gaagaaagtg acaatgtgga ttctgctgat 60 0 
gcggaggagg atgactcgga tgtctggtgg ggcggagcag acacagacta tgcagatggg 66 0 
agtgaagaca aagtagtaga agtagcagag gaggaagaag tggctgaggt ggaagaagaa 72 0 
gaagccgatg atgacgagga cgatgaggat ggtgatgagg tagaggaaga ggctgaggaa 78 0 
ccctacgaag aagccacaga gagaaccacc agcattgcca ccaccaccac caccaccaca 84 0 
gagtctgtgg aagaggtggt tcgagttcct acaacagcag ccagtacccc tgatgccgtt 900 
gacaagtatc tcgagacacc tggggatgag aatgaacatg cccatttcca gaaagccaaa 96 0 
gagaggcttg aggccaagca ccgagagaga atgtcccagg tcatgagaga atgggaagag 1O20 
gcagaacgtc aagcaaagaa cttgcctaaa gctgataaga aggcagttat ccagcatttc 1O8 0 
caggagaaag tggaatcttt ggaacaggaa gcagccaacg agagacagca gctggtggag 1140 
acacacatgg ccagagtgga agccatgctc aatgaccgcc gccgcctggc cctggagaac 12 00 
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tacatcaccg ctctgcaggc tgttcctcct cggcctcgtc acgtgttcaa tatgctaaag 12 6 0 
aagtatgtcc gcgcagaaca gaaggacaga cagcacaccc taaagcattt cgagcatgtg 132 0 
cgcatggtgg atcccaagaa agccgctcag atccggtccc aggttatgac acacctccgt 13S0 
gtgatttatg agcgcatgaa tcagtctctc tccctgctct acaacgtgcc tgcagtggcc 144 0 
gaggagattc aggatgaagt tgatgagctg cttcagaaag agcaaaacta ttcagatgac 150 0 
gtcttggcca acatgattag tgaaccaagg atcagttacg gaaacgatgc tctcatgcca 1560 
tctttgaccg aaacgaaaac caccgtggag ctccttcccg tgaatggaga gttcagcctg 1620 
gacgatctcc agccgtggca ttcttttggg gctgactctg tgccagccaa cacagaaaac 168 0 
gaagttgagc ctgttgatgc ccgccctgct gccgaccgag gactgaccac tcgaccaggt 174 0 
tctgggttga caaatatcaa gacggaggag atctctgaag tgaagatgga tgcagaattc 18O0 
cgacatgact caggatatga agttcatcat caaaaattgg tgttctttgc agaagatgtg 1860 
ggttcaaaca aaggtgcaat cattggactc atggtgggcg gtgttgtcat agcgaoagtg 1920 
atcgtcatca ccttggtgat gctgaagaag aaacagtaca catccattca tcatggtgtg 1980 
gtggaggttg acgccgctgt caccccagag gagcgccacc tgtccaagat gcagcagaac 2040 
ggctacgaaa atccaaccta caagttcttt gagcagatgc agaactag 2 088 

<210> 10 .; 

<211> 695 
<212> PRT 
<213> Homo sapiens 

<400> 10 

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 
1 5 10 15 

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro 
20 25 30 

Gin He Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin 
35 . - 40 45 
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Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys He Asp 
50 55 60 

Thr Lys Glu Gly He Leu Gin Tyr Cys Gin Glu Val Tyr Pro Glu Leu 
^65 70 75 80 

Gin He Thr Asn Val Val Glu Ala Asn Gin Pro Val Thr He Gin Asn 
85 90 95 

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val 
100 105 HO 

lie Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 
115 120 125 

Val Pro Asp Lys Cys Lys Phe Leu His Gin Glu Arg Met Asp Val Cys 
130 135 140 

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu 
l 4S 150 155 160 

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lie 
165 170 175 

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu 
180 185 190 

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val 
195 200 205 

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys 
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210 215 220 

Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu 
l 2S 230 235 240 

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu 
245 250 255 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser He 
260 265 270 

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg 
275 280 285 

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu 
290 295 300 

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gin Lys Ala Lys 
305 310 315 320 

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gin Val Met Arg 
325 330 335 

Glu Trp Glu Glu Ala Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp 
340 345 350 

Lys Lys Ala Val He Gin His Phe Gin Glu Lys Val Glu Ser Leu Glu 
355 360 365 

Gin Glu Ala Ala Asn Glu Arg Gin Gin Leu Val Glu Thr His Met Ala 
370 - 375 380 
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Arg Val Glu Ala 
385 

Tyr lie Thr Ala 

Asn Met Leu Lys 
420 

Thr Leu Lys His 
435 

Ala Gin lie Arg 
450 

Arg Met Asn Gin 
465 

Glu Glu lie Gin 

Tyr Ser Asp Asp 
500 

Tyr Gly Asn Asp 
515 

Val. Glu Leu Leu 
530 



Met Leu Asn Asp 
390 

Leu Gin Ala Val 
405 

Lys Tyr Val Arg 

Phe Glu His. Val 
440 

Ser Gin Val Met 
455 . 

Ser Leu Ser Leu 
470 

Asp Glu Val Asp 
485 

Val Leu Ala Asn 

Ala Leu Met Pro 
520 

Pro Val Asn Gly 
535 



Arg Arg Arg Leu 
395 

Pro Pro Arg Pro 
410 

Ala Glu Gin Lys 
425 

Arg Met Val Asp 

Thr His Leu Arg 
460 

Leu Tyr Asn Val 
475 

Glu Leu Leu Gin 
490 

Met lie Ser Glu 
505 

Ser Leu Thr Glu 

Glu Phe Ser Leu 
540 



Ala Leu Glu Asn 
400 

Arg His Val Phe 
415 

Asp Arg Gin His 
430 

Pro Lys Lys Ala 
445 

Val He Tyr Glu 

Pro Ala Val Ala 
480 

Lys Glu Gin Asn 
495 

Pro Arg He Ser 
510 

Thr Lys Thr Thr 
525 

Asp Asp Leu Gin 
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Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn 
545 550 555 560 

Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr 
565 570 575 

Thr Arg Pro Gly Ser Gly Leu Thr Asn lie Lys Thr Glu Glu He Ser 
. 580 585 590 

Glu Val Lys Met Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 
595 600 605 

His His Gin Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 
610 615 620 

Gly Ala He He Gly Leu Met Val Gly Gly Val Val He Ala Thr Val 
625 630 635 640 

He Val He Thr Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He 
645 650 655 

His His Gly Val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg 
660 665 670 

His Leu Ser Lys Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys 
675 680 685 

Phe Phe Glu Gin Met Gin Asn 
690 695 
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<210> 11 

<211> 2088 

<212> DNA 

<213> Homo sapiens 

<400> 11 

atgctgcccg gtttggcact gctcctgctg gccgcctgga cggctcgggc gctggaggta 6 0 
cccactgatg gtaatgctgg cctgctggct gaaccccaga ttgccatgtt ctgtggcaga 12 0 
ctgaacatgc acatgaatgt ccagaatggg aagtgggatt cagatccatc agggaccaaa 18 0 
acctgcattg ataccaagga aggcatcctg cagtattgcc aagaagtcta ccctgaactg 24 0 
cagatcacca atgtggtaga agccaaccaa ccagtgacca tccagaactg gtgcaagcgg 3 00 
ggccgcaagc agtgcaagac ccatccccac tttgtgattc cctaccgctg cttagttggt 36 0 
gagtttgtaa gtgatgccct tctcgttcct gacaagtgca aattcttaca ccaggagagg 42 0 
atggatgttt gcgaaactca tcttcactgg cacaccgtcg ccaaagagac atgcagtgag 48 0 
aagagtacca acttgcatga ctacggcatg ttgctgccct gcggaattga caagttccga 540 
ggggtagagt ttgtgtgttg cccactggct gaagaaagtg acaatgtgga ttctgctgat 600 
gcggaggagg atgactcgga tgtctggtgg ggcggagcag acacagacta tgcagatggg 66 0 
agtgaagaca aagtagtaga agtagcagag gaggaagaag tggctgaggt ggaagaagaa 72 0 
gaagccgatg atgacgagga cgatgaggat ggtgatgagg tagaggaaga ggctgaggaa 78 0 
ccctacgaag aagccacaga gagaaccacc agcattgcca ccaccaccac caccaccaca 84 0 
gagtctgtgg aagaggtggt tcgagttcct acaacagcag ccagtacccc tgatgccgtt 90 0 
gacaagtatc tcgagacacc tggggatgag aatgaacatg cccatttcca gaaagccaaa 96 0 
gagaggcttg aggccaagca ccgagagaga atgtcccagg tcatgagaga atgggaagag 1020 
gcagaacgtc aagcaaagaa cttgcctaaa gctgataaga aggcagttat ccagcatttc 1080 
caggagaaag tggaatcttt ggaacaggaa gcagccaacg agagacagca gctggtggag 1140 
acacacatgg ccagagtgga agccatgctc aatgaccgcc gccgcctggc cctggagaac 12 00 
tacatcaccg ctctgcaggc tgttcctcct cggcctcgtc acgtgttcaa tatgctaaag 12 60 
aagtatgtcc gcgcagaaca gaaggacaga cagcacaccc taaagcattt cgagcatgtg 1320 
cgcatggtgg atcccaagaa agccgctcag atccggtccc aggttatgac acacctccgt 13 80 
gtgatttatg agcgcatgaa tcagtctctc tccctgctct acaacgtgcc tgcagtggcc 144 0 
gaggagattc aggatgaigt tgatgagctg cttcagaaag agcaaaacta ttcagatgac 1500 
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gtcttggcca acatgattag tgaaccaagg atcagttacg gaaacgatgc tctcatgcca 1560 
tctttgaccg aaacgaaaac caccgtggag ctccttcccg tgaatggaga gttcagcctg 1620 
gacgatctcc agccgtggca ttcttttggg gctgactctg tgccagccaa cacagaaaac 1680 
gaagttgagc ctgttgatgc ccgccctgct gccgaccgag gactgaccac tcgaccaggt 1740 
tctgggttga caaatatcaa gacggaggag atctctgaag tgaatctgga tgcagaattc 1800 
cgacatgact caggatatga agttcatcat caaaaattgg tgttctttgc agaagatgtg 1860 
ggttcaaaca aaggtgcaat cattggactc atggtgggcg gtgttgtcat agcgacagtg 1920 
atcgtcatca ccttggtgat gctgaagaag aaacagtaca catccattca tcatggtgtg 1980 
gtggaggttg acgccgctgt caccccagag gagcgccacc tgtccaagat gcagcagaac 2040 
ggctacgaaa atccaaccta caagttcttt gagcagatgc agaactag 2088 

<210> 12 

<211> 695 

<212> PRT 

<213> Homo sapiens 

<400> 12 

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 
„ 1 5 10 15 

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro 
20 25 30 

Gin He Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin 
35 40 '45 

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys He Asp 
50 55 60 

Thr Lys Glu Gly He Leu Gin Tyr Cys Gin Glu Val Tyr Pro Glu Leu 
■J 5 70 75 80 
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Gin lie Thr Asn Val Val Glu Ala Asn Gin Pro Val Thr He Gin Asn 
85 90 95 

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val 
100 105 110 

lie Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 
115 120 125 

Val Pro Asp Lys Cys Lys Phe Leu His Gin Glu Arg Met Asp Val Cys 
130 135 140 

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu 
I 45 150 155 160 

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly He 
165 170 175 

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu 
180 185 190 

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val 
195 200 205 

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys 
210 215 220 

Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu 
225 230 235 240 
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Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu 
245 250 255 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser He 
260 265 270 

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg 
275 280 . 285 

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu 
290 295 300 

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gin Lys Ala Lys 
305 310 315 320 

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gin Val Met Arg 
325 33.0 335 

Glu Trp Glu Glu Ala Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp 
340 345 350 

Lys Lys Ala Val He Gin His Phe Gin Glu Lys Val Glu Ser Leu Glu 
355 . 360 365 

Gin Glu Ala Ala Asn Glu Arg Gin Gin Leu Val Glu Thr His Met Ala 
370 375 380 

Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn 
^ 85 390 395 400 

Tyr He Thr Ala Leu Gin Ala Val Pro Pro Arg Pro Arg His Val Phe 
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405 410 415 

Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gin Lys Asp Arg Gin His 
420 425 430 

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala 
435 440 445 

Ala Gin He Arg Ser Gin Val Met Thr His Leu Arg Val He Tyr Glu 
450 455 460 

Arg Met Asn Gin Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala 
465 470 475 480 

Glu Glu He Gin Asp Glu Val Asp Glu Leu Leu Gin Lys Glu Gin Asn 
485 490 495 

Tyr Ser Asp Asp Val Leu Ala Asn Met He Ser Glu Pro Arg He Ser 
500 505 510 

Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr 
51 5 520 525 

Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin 
530 535 540 

Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn 
S J S 550 555 560 

Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr 
565 570 575 
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Thr Arg Pro Gly ser Gly Leu ^ Asn lie Lys Thr Glu Glu lie Ser 
- 58 ° 585 590 

Glu Val Asn Leu Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 



595 



600 



605 



His His Gin Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 



610 



615 



620 



Gly Ala lie He Gly Leu Met Val Gly Gly Val Val He Ala Thr Val 



625 



.630 



635 



lie Val He Thr Leu Val Met Leu Lys Lys Lys Gin 



640 



Tyr Thr Ser He 



6 45 rrq n 

650 655 



His His Gly val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg 
660 665 670 

His Leu ser Lys Met Gin Gin Asn Gly Ty r Glu Asn Pro Thr ^ Lys 
675 680 ' 685 



Phe Phe Glu Gin Met Gin Asn 



690 695 



<210> 13 

<211> 2088 

<212> DMA 

<213> Homo sapiens 
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<400> 13 

atgctgcccg gtttggcact gctcctgctg gccgcctgga cggctcgggc gctggaggta 60 
cccactgatg gtaatgctgg cctgctggct gaaccccaga ttgccatgtt ctgtggcaga 12 0 
ctgaacatgc acatgaatgt ccagaatggg aagtgggatt cagatccatc agggaccaaa 180 
acctgcattg ataccaagga aggcatcctg " cagtattgcc aagaagtcta ccctgaactg 24 0 
cagatcacca atgtggtaga agccaaccaa ccagtgacca tccagaactg gtgcaagcgg 300 
ggccgcaagc agtgcaagac ccatccccac tttgtgattc cctaccgctg cttagttggt 360 
gagtttgtaa gtgatgccct tctcgttcct gacaagtgca aattcttaca ccaggagagg 42 0 
atggatgttt gcgaaactca tcttcactgg cacaccgtcg ccaaagagac atgcagtgag 48 0 
aagagtacca acttgcatga ctacggcatg ttgctgccct gcggaattga caagttccga 54 0 
ggggtagagt ttgtgtgttg cccac tggct gaagaaagtg acaatgtgga ttcfcgctgat 60 0 
gcggaggagg atgactcgga tgtctggtgg ggcggagcag acacagacta tgcagatggg 660 
agtgaagaca aagtagtaga agtagcagag gaggaagaag tggctgaggt ggaagaagaa 72 0 
gaagccgatg atgacgagga cgatgaggat ggtgatgagg tagaggaaga ggctgaggaa 78 0 
ccctacgaag aagccacaga gagaaccacc agcattgcca ccaccaccac caccaccaca 84 0 
gagtctgtgg aagaggtggt tcgagttcct acaacagcag ccagtacccc tgatgccgtt 90 0 
gacaagtatc tcgagacacc tggggatgag aatgaacatg cccatttcca gaaagccaaa 960 
gagaggcttg aggccaagca ccgagagaga atgtcccagg tcatgagaga atgggaagag 1020 
gcagaacgtc aagcaaagaa cttgcctaaa gctgataaga aggcagttat ccagcatttc 10 80 
caggagaaag tggaatcttt ggaacaggaa gcagccaacg agagacagca gctggtggag 1140 
acacacatgg ccagagtgga agccatgctc aatgaccgcc gccgcctggc cctggagaac 12 00 
tacatcaccg ctctgcaggc tgttcctcct cggcctcgtc acgtgttcaa tatgctaaag ■ 12 60 
aagtatgtcc gcgcagaaca gaaggacaga cagcacaccc taaagcattt cgagcatgtg 13 20 
cgcatggtgg atcccaagaa agccgctcag atccggtccc aggttatgac acacctccgt 13 80 
gtgatttatg agcgcatgaa tcagtctctc tccctgctct acaacgtgcc tgcagtggcc 1440 
gaggagattc aggatgaagt tgatgagctg cttcagaaag agcaaaacta ttcagatgac 15 00 
gtcttggcca acatgattag tgaaccaagg atcagttacg gaaacgatgc tctcatgcca 15 60 
tctttgaccg aaacgaaaac caccgtggag ctccttcccg tgaatggaga gttcagcctg 162 0 
gacgatctcc agccgtggca ttcttttggg gctgactctg tgccagccaa cacagaaaac 1680 
gaagttgagc ctgttgatgc ccgccctgct gccgaccgag gactgaccac tcgaccaggt 1740 
tctgggttga caaatatcaa gacggaggag atctctgaag tgaagatgga tgcagaattc 1800 
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cgacatgact caggatatga agttcatcat caaaaattgg tgttctttgc agaagatgtg 1860 
ggttcaaaca aaggtgcaat cattggactc atggtgggcg gtgttgtcat agcgacagtg 192 0 
atcttcatca ccttggtgat gctgaagaag aaacagtaca catccattca tcatggtgtg 19 8 0 
gtggaggttg acgccgctgt caccccagag gagcgccacc tgtccaagat gcagcagaac 2040 
ggctacgaaa atccaaccta caagttcttt gagcagatgc agaactag 2088 

<210> 14 

<211> 695 

<212> PRT 

<213> Homo sapiens 

<400> 14 

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 
. 1 5 10 15 

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro 
20 25 30 

Gin He Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin 
35 40 45 

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys He Asp 
50 55 60 

Thr Lys Glu Gly He Leu Gin Tyr Cys Gin Glu Val Tyr Pro Glu Leu 
J 5 70 75 80 

Gin He Thr Asn Val Val Glii Ala Asn Gin Pro Val Thr He Gin Asn 
85 90 95 

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val 
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100 105 110 

lie Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 
115 120 125 

Val Pro Asp Lys Cys Lys Phe Leu His Gin Glu Arg Met Asp Val Cys 
130 135 140 

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu 
145 150 155 160 

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lie 
165 170 175 

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu 
180 185 190 

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val 
195 200 205 

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys 
210 215 220 

Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu 
225 230 235 240 

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu 
245 250 255 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser He 
260 ~" 265 270 
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Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg 
275 280 285 

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu 
„ ■ 290 295 300 

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gin Lys Ala- Lys 
!° 5 310 315 320 

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gin Val Met Arg 
325 330 335 

Glu Trp Glu Glu Ala Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp 
340 345 350 

Lys Lys Ala Val He Gin His Phe Gin Glu Lys Val Glu Ser Leu Glu 
355 360 365 

Gin Glu Ala Ala Asn Glu Arg Gin Gin Leu Val Glu Thr His Met Ala 
. 370 375 380 



Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala . Leu Glu Asn 

400 



385 390 39S 



Tyr lie Thr Ala Leu Gin Ala Val Pro Pro Arg Pro Arg His Val Phe 
405 410 415 

Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gin Lys Asp Arg Gin His 
420 425 43 0 
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Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala 
435 440 445 



Ala Gin He Arg ser Gin Val Met Thr His Leu Arg Val He Tyr Glu 
. 450 455 460 



Arg Met Asn Gin Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala 



465 

480 



470 475 



Glu Glu He Gin Asp Glu Val Asp Glu Leu Leu Gin Lys Glu Gin Asn 

495 



485 49 0 



Tyr ser Asp Asp Val Leu Ala Asn Met lie Ser Glu Pro Arg He Ser 

510 



500 505 



Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr 
515 520 . 525 

Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin 
- 530 "5 540 



Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn 



545 

560 



550 555 



Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly 



565 57 0 



Leu Thr 
575 



Thr Arg Pro Gly Ser Gly Leu Thr Asn lie Lys Thr Glu Glu He Ser 
580 5.85 590 

Glu Val Lys Met Asp Ala Glu Phe Arg His Asp S er Gly Tyr Glu Val 
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595 goo 



605 



His His Gin Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 



610 615 620 



Gly Ala lie lie Gly Leu Met Val Gly Gly Val Val He Ala Thr Val 

640 



f 25 "0 6 3 5 



lie Phe He Thr Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser II 

655 



e 

6 45 650 



His His Gly val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg 



660 665 



670 



His Leu ser Lys Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys 
675 . 680 685 



Phe Phe Glu Gin Met Gin Asn 
690 695 



<210> 15 

<211> 2094 

<212> DNA 

< 213> Homo sapiens 

<400> 15 

atgctgcccg gtttggcact. gctcctgctg gccgcctgga cggctcgggc gctggaggta 60 
cccactgatg gtaatgctgg cctgctggct gaaccccaga ttgccatgtt ctgtggcaga 12 0 
ctgaacatgc acatgaatgt ccagaatggg aagtgggatt cagatccatc agggaccaaa 18 0 
acctgcattg ataccaagga aggcatcctg cagtattgcc aagaagtcta ccctgaactg 240 
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cagatcacca atgtggtaga agccaaccaa ccagtgacca tccagaactg gtgcaagcgg 30O 
ggccgcaagc agtgcaagac ccatccccac tttgtgattc cctaccgctg cttagttggt 360 
gagtttgtaa gtgatgccct tctcgttcct gacaagtgca aattcttaca ccaggagagg 420 
atggatgttt gcgaaactca tcttcactgg cacaccgtcg ccaaagagac atgcagtgag 480 
aagagtacca acttgcatga ctacggcatg ttgctgccct gcggaattga caagttccga 54 0 
ggggtagagt ttgtgtgttg cccactggct gaagaaagtg acaatgtgga ttctgctgat 600 
gcggaggagg atgactcgga tgtctggtgg ggcggagcag acacagacta tgcagatggg 660 
agtgaagaca aagtagtaga agtagcagag gaggaagaag tggctgaggt ggaagaagaa 72 0 
gaagccgatg atgacgagga cgatgaggat ggtgatgagg tagaggaaga ggctgaggaa 780 
ccctacgaag aagccacaga gagaaccacc agcattgcca ccaccaccac caccaccaca 840 
gagtctgtgg aagaggtggt tcgagttcct acaacagcag ccagtacccc tgatgccgtt 900 
gacaagtatc tcgagacacc tggggatgag aatgaacatg cccatttcca gaaagccaaa 960 
gagaggcttg aggccaagca ccgagagaga atgtcccagg tcatgagaga atgggaagag 1020 
gcagaacgtc aagcaaagaa cttgcctaaa gctgataaga aggcagttat ccagcatttc 1080 
caggagaaag tggaatcttt ggaacaggaa gcagccaacg agagacagca gctggtggag 1140 
acacacatgg ccagagtgga agccatgctc aatgaccgcc gccgcctggc cctggagaac 12 00 
tacatcaccg ctctgcaggc tgttcctcct cggcctcgtc acgtgttcaa tatgctaaag 12 60 
aagtatgtcc gcgcagaaca gaaggacaga cagcacaccc taaagcattt cgagcatgtg 1320 
cgcatggtgg atcccaagaa agccgctcag atccggtccc aggttatgac acacctccgt 13 80 
gtgatttatg agcgcatgaa tcagtctctc tccctgctct acaacgtgcc tgcagtggcc 1440 
gaggagattc aggatgaagt tgatgagctg cttcagaaag agcaaaacta ttcagatgac 15 00 
gtcttggcca acatgattag tgaaccaagg atcagttacg gaaacgatgc tctcatgcca 15 60 
tctttgaccg aaacgaaaac caccgtggag ctccttcccg tgaatggaga gttcagcctg 1620 
gacgatctcc agccgtggca ttcttttggg gctgactctg tgccagccaa cacagaaaac 1680 
gaagttgagc ctgttgatgc ccgccctgct gccgaccgag gactgaccac tcgaccaggt 1740 
tctgggttga caaatatcaa gacggaggag atctctgaag tgaagatgga tgcagaattc 18 00 
cgacatgact caggatatga agttcatcat caaaaattgg tgttctttgc agaagatgtg 18 60 
ggttcaaaca aaggtgcaat cattggactc atggtgggcg gtgttgtcat agcgacagtg 19 20 
atcgtcatca ccttggtgat gctgaagaag aaacagtaca catccattca tcatggtgtg 19 80 
gtggaggttg acgccgctgt caccccagag gagcgccacc tgtccaagat gcagcagaac 2 040 
ggctacgaaa atccaaccta caagttcttt gagcagatgc agaacaagaa gtag 20 94 
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<210> 16 

<211> 697 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 
1 . 5 10 15 

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro 
20 25 30 

Gin lie Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin 
35 40 45 

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys lie Asp 
50 55 60 

Thr Lys Glu Gly lie Leu Gin Tyr Cys Gin Glu Val Tyr Pro Glu Leu 
65 70 75 80 

Gin lie Thr Asn Val Val Glu Ala Asn Gin Pro Val Thr lie Gin Asn 
85 90 95 

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val 
100 105 110 

He Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 
115 120 125 
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Val Pro Asp Lys Cys Lys Phe Leu His Gin Glu Arg Met Asp Val Cys 
- 130 135 140 

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu 

145 150 ice 

x:3U 1=5 160 

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lie 
165 170 175 

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu 
180 185 190 

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val 
195 200 205 

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys 
210 215 220 

Val Val Glu val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu 

225 230 me 

235 240 

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu 
245 250 255 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser He 
260 265 270 

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg 
275 280 285 

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu 
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290 



295 300 



Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gin Lys Ala Lys 

315 320 



Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gin Val Met Arg 
325 330 335 

Glu Trp Glu Glu Ala Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp 
340 345 350 

Lys Lys Ala Val He Gin His Phe Gin Glu Lys Val Glu ser Leu Glu 
355 360 365 

Gin Glu Ala Ala Asn Glu Arg Gin Gin Leu Val Glu Thr His Met Ala 
- 370 375 380 

Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn 
I 85 ' 390 395 4 oo 

Tyr He Thr Ala Leu Gin Ala Val Pro Pro Arg Pro Arg His Val Phe 
405 410 415 

Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gin Lys Asp Arg Gin His 
420 425 43 0 

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala- 
435 440 445 

Ala Gin He Arg ser Gin Val Met Thr His Leu Arg Val He Tyr Glu 
. 450 ~ 455 460 



41 



WO €0/17369 



PCT/US99/20881 



Arg Met Asn Gin Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala 
i SS . , 470 475 480 

Glu Glu He Gin Asp Glu Val Asp Glu Leu Leu Gin Lys Glu Gin Asn 
485 490 495 

Tyr Ser Asp Asp Val Leu Ala Asn Met He Ser Glu Pro Arg He Ser 
5 °° 505 510 

Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr 
5 * 5 520 525 

Val Glu Leu Leu Pro Val . Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin 
53 ° 535 540 

Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn 
! 45 55 ° 555 560 

Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr 
565 570 575 

Thr Arg Pro Gly Ser Gly Leu Thr Asn He Lys Thr Glu Glu He Ser 
580 585 590 

Glu Val Lys Met Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 
595 600 605 

His His Gin Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 
61 0 615 620 
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Gly Ala lie lie Gly Leu Met Val 
625 630 

lie Val lie Thr Leu Val Met Leu 
645 

His His Gly Val Val Glu Val Asp 
660 

His Leu Ser Lys Met Gin Gin Asn 
675 680 

Phe Phe Glu Gin Met Gin Asn Lys 
690 695 

<210> 17 
<211> 2094 
<212> DNA 

<2 1 3 > Homo sapiens 
<400> 17 

atgctgcccg gtttggcact gctcctgctg 
cccactgatg gtaatgctgg cctgctggct 
ctgaacatgc acatgaatgt ccagaatggg 
acctgcattg ataccaagga aggcatcctg 
cagatcacca atgtggtaga agccaaccaa 
ggccgcaagc agtgcaagac ccatccccac 
gagtttgtaa gtgatgccct tctcgttcct 
atggatgttt gcgaaactca tcttcactgg 
aagagtacca acttgcatga ctacggcatg 



Gly Gly Val Val lie Ala Thr Val 
635 640 



Lys Lys Lys Gin Tyr Thr Ser lie 
650 655 



Ala Ala Val Thr Pro Glu Glu Arg 
665 670 



Gly Tyr Glu Asn Pro Thr Tyr Lys 
685 



Lys 



gccgcctgga 


cggctcgggc 


gctggaggta 


60 


gaaccccaga 


ttgccatgtt 


ctgtggcaga 


120 


aagtgggatt 


cagatccatc 


agggaccaaa 


180 


cagtattgcc 


aagaagtcta 


ccctgaactg 


240 


ccagtgacca 


tccagaactg 


gtgcaagcgg 


300 


tttgtgattc 


cctaccgctg 


cttagttggt 


360 


gacaagtgca 


aattcttaca 


ccaggagagg 


42 0 


cacaccgtcg 


ccaaagagac 


atgcagtgag 


480 


ttgctgccct 


gcggaattga 


caagttccga 


54 0 
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ggggtagagt 


ttgtgtgttg 


cccactggct 


gaagaaagtg 


acaatgtgga 


ttctgctgat 


600 


gcggaggagg 


atgactcgga 


tgtctggtgg 


ggcggagcag 


acacagacta 


tgcagatggg 


660 


agtgaagaca 


aagtagtaga 


agtagcagag 


gaggaagaag 


tggctgaggt 


ggaagaagaa 


720 


gaagccgatg 


atgacgagga 


cgatgaggat 


ggtgatgagg 


tagaggaaga 


ggctgaggaa 


780 


ccctacgaag 


aagccacaga 


gagaaccacc 


agcattgcca 


ccaccaccac 


caccaccaca 


840 


gagtct-gtgg 


aagaggtggt 


tcgagttcct 


acaacagcag 


ccagtacccc 


tgatgccgtt 


900 


gacaagtatc 


tcgagacacc 


tggggatgag 


aatgaacatg 


cccatttcca 


gaaagccaaa 


960 


gagaggcttg 


aggccaagca 


ccgagagaga 


atgtcccagg 


tcatgagaga 


atgggaagag 


1020 


gcagaacgtc 


aagcaaagaa 


cttgcctaaa 


gctgataaga 


aggcagttat 


ccagcatttc 


1080 


caggagaaag 


tggaatcttt 


ggaacaggaa 


gcagccaacg 


agagacagca 


gctggtggag 


1140 


acacacatgg 


ccagagtgga 


agccatgctc 


aatgaccgcc 


gccgcctggc 


cctggagaac 


1200 


tacatcaccg 


ctctgcaggc 


tgttcctcct 


cggcctcgtc 


acgtgttcaa 


tatgctaaag 


1260 


aagtatgtcc 


gcgcagaaca 


gaaggacaga 


cagcacaccc 


taaagcattt 


cgagcatgtg 


1320 


cgcatggtgg 


atcccaagaa 


agccgctcag 


atccggtccc 


aggttatgac 


acacctccgt 


' 1380 


gtgatttatg 


agcgcatgaa 


tcagtctctc 


tccctgctct 


acaacgtgcc 


tgcagtggcc 


1440 


gaggagattc 


aggatgaagt 


tgatgagctg 


cttcagaaag 


agcaaaacta 


ttcagatgac 


1500 


gtcttggcca 


acatgattag 


tgaaccaagg 


atcagttacg 


gaaacgatgc 


tctcatgcca 


1560 


tctttgaccg 


aaacgaaaac 


caccgtggag 


ctccttcccg 


tgaatggaga 


gttcagcctg 


1620 


gacgatctcc 


agccgtggca 


ttcttttggg 


gctgactctg 


tgccagccaa 


cacagaaaac 


1680 


gaagttgagc 


ctgttgatgc 


ccgccctgct 


gccgaccgag 


gactgaccac 


tcgaccaggt 


1740 


tctgggttga 


caaatatcaa 


gacggaggag 


atctctgaag 


tgaatctgga 


tgcagaattc 


1800 


cgacatgac t 


caggatatga 


agctcatcat 


caaaaattgg 


tgccctttgc 


agaagatgtg 


X O D U 


ggttcaaaca 


aaggtgcaat 


cattggactc 


atggtgggcg 


gtgttgtcat 


agcgacagtg 


1920 


atcgtcatca 


ccttggtgat 


gctgaagaag 


aaacagtaca 


catccattca 


tcatggtgtg 


1980 


gtggaggttg 


acgccgctgt 


caccccagag 


gagcgccacc 


tgtccaagat 


gcagcagaac 


2O40 


ggctacgaaa 


atccaaccta 


caagttcttt 


gagcagatgc 


agaacaagaa 


gtag 


2094 



<210> 18 

<211> 697 

<212> PRT 

<213> Homo sapiens 
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<400> 18 

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 
_ 1 5 10 15 

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro 
20 25 30 

Gin He Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin 
35 40 45 

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys He Asp 
SO 55 60 

Thr Lys Glu Gly He Leu Gin Tyr Cys Gin Glu Val Tyr Pro Glu Leu 
J S 70 75 80 

Gin He Thr Asn Val Val Glu Ala Asn Gin Pro Val Thr He Gin Asn 
85 90 95 

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val 
100 105 HO 

He Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 
115 120 125 

Val Pro Asp Lys Cys Lys Phe Leu His Gin Glu Arg Met Asp Val Cys 
130 135 140 

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu 
145 ~ 150 155 160 



45- 



WO 00/17369 



PCT/US99/20881 



Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lie 
165 170 175 

Asp Lys Pile Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu 
180 185 190 

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val 
195 200 205 

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys 
210 215 220 

Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu 
225 230 235 240 

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu 
245 250 255 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser lie 
260 265 270 

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg 
275 280 285 

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu 
290 295 300 

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gin Lys Ala Lys 
305 310 315 320 
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Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gin Val Met Arg 
325 330 335 

Glu Trp Glu Glu Ala Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp 
340 345 350 

Lys Lys Ala Val lie Gin His Phe Gin Glu Lys Val Glu Ser Leu Glu 
355 360 365 

Gin Glu Ala Ala Asn Glu Arg Gin Gin Leu Val Glu Thr His Met Ala 
370 375 380 

Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn 
385 390 395 400 

Tyr lie Thr Ala Leu Gin Ala Val Pro Pro Arg Pro Arg His Val Phe 
405 410 415 

Asn Met Leu Lys Lys Tyr Val. Arg Ala. Glu Gin Lys Asp Arg Gin His 
420 425 430 

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala 
435 440 445 

Ala Gin lie Arg Ser Gin Val Met Thr His Leu Arg Val lie Tyr Glu 
450 455 460 

Arg Met Asn Gin Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala 
465 470 475 480 

Glu Glu lie Gin Asp Glu Val Asp Glu Leu Leu Gin Lys Glu Gin Asn 
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485 490 495 

Tyr Ser Asp Asp Val Leu Ala Asn Met lie Ser Glu Pro Arg lie Ser 
500 505 510 

Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr 
515 520 525 

Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin 
530 535 540 

Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn 
545 550 555 560 

Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr 
565 570 575 

Thr Arg Pro Gly Ser Gly Leu Thr Asn lie Lys Thr Glu Glu lie Ser 
580 585 590 

Glu Val Asn Leu Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 
595 600 605 

His His Gin Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 
610 615 620 

Gly Ala He He Gly Leu Met Val Gly Gly Val Val He Ala Thr Val 
625 630 635 640 

He Val He Thr Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He 
645 650 655 
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His His Gly Val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg 
660 665 670 

His Leu Ser Lys Met Gin Gin Asn Gly Tyr Glu Asn Pro. Thr Tyr Lys 
675 680 685 

Phe Phe Glu Gin Met Gin Asn Lys Lys 
690 . 695 

<210> 19 

<211> 2094 

<212> DHA 

<213> Homo sapiens 



<400> 19 



atgctgcccg 


gtttggcact 


gctcctgctg 


gccgcctgga 


cggctcgggc 


gctggaggta 


60 


cccactgatg 


gtaatgctgg 


cctgctggct 


gaaccccaga 


ttgccatgtt 


ctgtggcaga 


120 


ctgaacatgc 


acatgaatgt 


ccagaatggg 


aagtgggatt 


cagatccatc 


agggaccaaa 


180 


acctgcat.tg 


ataccaagga 


aggcatcctg 


cagtattgcc 


aagaagtcta 


ccctgaactg 


240 


cagatcacca 


atgtggtaga 


agccaaccaa 


ccagtgacca 


tccagaactg 


gtgcaagcgg 


300 


ggccgcaagc 


agtgcaagac 


ccatccccac 


tttgtgattc 


cctaccgctg 


cttagttggt 


360 


gagtttgtaa 


gtgatgccct 


tctcgttcct 


gacaagtgca 


aattcttaca 


ccaggagagg 


420 


atggatgttt 


gcgaaactca 


tcttcactgg 


cacaccgtcg 


ccaaagagac 


atgcagtgag 


480 


aagagtacca 


acttgcatga 


ctacggcatg 


ttgctgccct 


gcggaattga 


caagttccga 


540 


ggggtagagt 


ttgtgtgttg 


cccactggct 


gaagaaagtg 


acaatgtgga 


ttctgctgat 


600 


gcggaggagg 


atgactcgga 


tgtctggtgg 


ggcggagcag 


acacagacta 


tgcagatggg 


660 


agtgaagaca 


aagtagtaga 


agtagcagag 


gaggaagaag 


tggctgaggt 


ggaagaagaa 


720 


gaagccgatg 


atgacgagga 


cgatgaggat 


ggtgatgagg 


tagaggaaga 


ggctgaggaa 


780 


ccctacgaag 


aagccacaga 


gagaaccacc 


agcattgcca 


ccaccaccac 


caccaccaca 


840 
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gagtctgtgg 


aagaggtggt 


tcgagttcct 


acaacagcag 


ccagtacccc 


tcratcrcccf 1 1 


900 


gacaagtatc 


tcgagacacc 


tggggatgaa 


aatgaacatg 


cccatt tcca 


gaaagccaaa 


960 


gagaggcttg 


aggecaagea 


ccgagagaga 


atgtcccagg 


tcatgagaga 


atcrggaagag 


1020 


gcagaacgtc 


aagcaaagaa 


ettgectaaa 


gctgataaga 


aggcagttat 


ccagcatttc 


1080 


caggagaaag 


tggaatcttt 


ggaacaacraa 


gcagccaacg 


agagacagc a 


q c t cr cr t crcracr 


114 0 


acacacatgg 


ccagagtgga 


agccatgctc 


aatgaccgcc 


gccacctcrcrc 


c c t acraaaac 


1200 


tacatcaccg 


etc tgeagge 


tgttcc tcct. 


eggee tegtc 


acgtgttcaa 


tatoc taaacr 


1260 


aagtatgtcc 


gegcagaaca 


gaaggacaga 


cagcacaccc 


taaagcat 1 1 


ccracrcatcrtcr 


132 0 


cgcatcratcrcr 


at c c c aagaa 


ageege tcag 


ateeggt ccc 


acr cr 1 1 a t era c 


acacctcccrt 


138 0 


gtgatttatg 


agegcatgaa 


tcagtc tc tc 


tccc tgc tc t 


acaaccrtcrcc 


t cr c a rr t* nrr r* 


144 0 


cracrcracra 1 1 c 


aggatgaagt 


tgatgagc tg 


c 1 1 c agaaag 


acrcaaaac ta 


f~ t/™ 1 Pi rrP4 i~ f*r pi 


150 0 


gtc t tggcca 


acataattacr 


tcfaaccaarrrf 


atcarrttarrf 


rf Pt ^ pj rrffl t~ rrr 1 

y Cldd y a, 1— y 


L. l_ ^ d. l_ ^ d 


1 ccn 

lJUU 


tc t ttgaccg 


aaa c gaaaac 


cacccrtrjrxacr 


ctccttccca 


t rrpi 3 t" nr* a era 
i— y o. ci v_ y y c«.y a 


rrt~t~r , pif'T/T'*^/"r 
y w UL-CLvJ^.^. U. y 




gacgatc tec 


agccgtggca 


ttc ttttaaa 


cr c 1" era c 1 1* c t~ rr 


v-y ciy ^ < — c3.d. 


PI P* fTSP aasp 


J. O O \J 


gaagttgagc 


c tgttgatgc 


cccrcnctrrr' t~ 


y v_» v.*. y d *w v^. y cxy 








tc taacrttcfa 


caaatatcaa 


cr a c cr era cr cr a cr 

3 t**— y y < - i y y cay 


atctctnaan 

» — \— ^ v_* y t4.&4.y 


t* rr^) » rra "t - rf rf a 


t" rropkrrp* pi t" t~ r* 1 
t— y ciy act i— v— 


X O \J \J 


cgacatgact 


caggatatga 


agttcatcat 


caaaaattgg 


tgttctttgc 


agaagatgtg 


1860 


ggttcaaaca 


aaggtgcaat 


cattggactc 


atggtgggcg 


gtgttgtcat 


agegacagtg 


1920 


atcttcatca 


ccttggtgat 


gctgaagaag 


aaacagtaca 


catccattca 


tcatggtgtg 


1980 


gtggaggttg 


acgccgctgt 


caccccagag 


gagcgccacc 


tgtccaagat 


gcagcagaac 


2040 


ggctacgaaa 


atccaaccta 


caagttcttt 


gage aga tgc 


agaacaagaa 


gtag 


2094 



<210> 20 
<211> 697 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 
1 5 10 15 
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Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro 
20 25 30 

Gin lie Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin 
35 -40 45 

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys lie Asp 
50 55 .60 

Thr Lys Glu Gly lie Leu Gin Tyr Cys Gin Glu Val Tyr Pro Glu Leu 
J> s 70 75 80 

Gin lie Thr Asn Val Val Glu Ala Asn Gin Pro Val Thr lie Gin Asn 
85 90 95 

Trp cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val 
... 100 105 110 

lie Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 
H5 120 125 

Val Pro Asp Lys Cys Lys Phe Leu His Gin Glu Arg Met Asp Val Cys 
130 135 140 

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu 
I 45 150 155 160 

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lie 
165 170 175 

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu 
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180 185 190 

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val 
195 200 205 

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys 
210 215 220 

Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu 
225 230 235 240 

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu 
245 250 255 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser lie 
260 265 270 

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg 
275 280 285 

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu 
290 295 300 

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gin Lys Ala Lys 
I 05 310. 315 320 

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gin Val Met Arg 
32 5 330 335 

Glu Trp Glu Glu Ala Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp 
340 ~~ 345 350 
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Lys Lys Ala Val lie Gin His Phe Gin Glu Lys Val Glu Ser Leu Glu 
355 360 365 

Gin Glu Ala Ala Asn Glu Arg Gin Gin Leu Val Glu Thr His Met Ala 
370 375 380 

Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn 
385 390 395 400 

Tyr lie Thr Ala Leu Gin Ala Val Pro Pro Arg Pro Arg His Val Phe 
405 410 415 

Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gin Lys Asp Arg Gin His 
420 425 430 

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala 
435 440 445 

Ala Gin lie Arg Ser Gin Val Met Thr His Leu Arg Val lie Tyr Glu 
450 455 460 

Arg Met Asn Gin Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala 
* 65 470 475 480 

Glu Glu He Gin Asp Glu Val Asp Glu Leu Leu Gin Lys Glu Gin Asn 
.485 490 495 

Tyr Ser Asp Asp Val Leu Ala Asn Met lie Ser Glu Pro Arg He Ser 
500 505 510 
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Tyr Gly Asn Asp 
515 

Val Glu Leu Leu 
530 

Pro Trp His Ser 
545 

Glu Val Glu Pro 

Thr Arg Pro Gly 
580 

Glu Val Lys Met 
595 

His His Gin Lys 
610 

Gly Ala lie lie 
625 

lie Phe lie Thr 

His His Gly Val 
660 

His Leu Ser Lys 



Ala Leu Met Pro 
520 

Pro Val Asn Gly 

.535 

Phe Gly Ala Asp 
550 

Val Asp Ala Arg 
565 

Ser Gly Leu Thr 

Asp Ala Glu Phe 
600 

Leu Val Phe Phe 
615 

Gly Leu Met Val 
630 

Leu Val Met Leu 
645 

Val Glu Val Asp 
Met Gin Gin Asn 



Ser Leu Thr Glu 

Glu Phe Ser Leu 
.540 

Ser Val Pro Ala 
555 

Pro Ala Ala Asp 
57 0 

Asn lie Lys Thr 
585 

Arg His Asp Ser 

Ala Glu Asp Val 
620 

Gly Gly Val Val 
635 

Lys Lys Lys Gin 
650 

Ala Ala Val Thr 
665 

Gly Tyr Glu Asn 



Thr Lys Thr Thr 
525 

Asp Asp Leu Gin 

Asn Thr Glu Asn 
560 

Arg Gly Leu Thr 
575 

Glu Glu lie Ser 
590 

Gly Tyr Glu Val 
605 

Gly Ser Asn Lys 

lie Ala Thr Val 
640 

Tyr Thr Ser He 
655 

Pro Glu Glu Arg 
670 

Pro Thr Tyr Lys 
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675 680 685 

Phe Phe Glu Gin Met Gin Asn Lys Lys 
690 695 

<210> 21 

<211> 1341 

<212> DNA 

<213> Homo sapiens 



<400> 21 



atggctagca 


tgactggtgg 


acagcaaatg 


ggtcgcggat 


ccacccagca 


cggcatccgg 


60 


c tgcccctgc 


gcagcggcct 


ggggggcgcc 


cccctggggc 


tgcggctgcc 


ccgggagacc 


12 0 


gacgaagagc 


ccgaggagcc 


cggccggagg 


ggcagctttg 


tggagatgcrt 


ggacaacctg 


180 


aggggcaagt 


cggggcaggg 


ctactacgtg 


gagatgaccg 


tgggcagccc 


cccgcagacg 


240 


ctcaacatcc 


tggtggatac 


aggcagcagt 


aactttgcag 


tgggtgctgc 


cccccacccc 


300 


ttcc tgcatc 


gctactacca 


gaggcagctg 


tccagcacat 


accgggacct 


ccggaagggt 


360 


gtgtatgtgc 


cctacaccca 


gggcaagtgg 


gaaggggagc 


tgggcaccga 


cctggtaagc 


420 


atcccccatg 


gccccaacgt 


cactgtgcgt 


gccaacattg 


ctgccatcac 


tgaatcagac 


.480 


aagttcttca 


tcaacggctc 


caactgggaa 


ggcatcctgg 


ggctggccta 


tgctgagatt 


540 


gccaggcctg 


acgactccct 


ggagcctttc 


tttgactctc 


tggtaaagca 


gacccacgtt 


600 


cccaacctct 


tctccctgca 


cctttgtggt 


gctggcttcc 


ccctcaacca 


gtctgaagtg 


660 


ctggcctctg 


tcggagggag 


catgatcatt 


ggaggtatcg 


accactcgct 


gtacacaggc 


720 


agtctctggt 


atacacccat 


ccggcgggag 


tggtattatg 


aggtcatcat 


tgtgcgggtg 


780 


gagatcaatg 


gacaggatct 


gaaaatggac 


tgcaaggagt 


acaactatga 


caagagcatt 


840 


gtggacagtg 


gcaccaccaa 


ccttcgtttg 


cccaagaaag 


tgtttgaagc 


tgcagtcaaa 


900 


tccatcaagg 


cagcctcctc 


cacggagaag 


ttccctgatg 


gtttctggct 


aggagagcag 


960 


ctggtgtgct 


ggcaagcagg 


caccacccct 


tggaacattt 


tcccagtcat 


ctcactctac 


1020 


ctaatgggtg 


aggttaccaa 


ccagtccttc 


cgcatcacca 


tccttccgca 


gcaatacctg 


1080 


cggccagtgg 


aagatgtggc 


cacgtcccaa 


gacgactgtt 


acaagtttgc 


catctcacag 


1140 
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tcatccacgg gcactgttat gggagctgtt atcatggagg gcttctacgt tgtctttgat 12O0 

cgggcccgaa aacgaattgg ctttgctgtc agcgcttgcc atgtgcacga tgagttcagg 1260 

acggcagcgg tggaaggccc ttttgtcacc ttggacatgg aagactgtgg ctacaacatt 1320 

ccacagacag atgagtcatg a 1341 

<210> 22 

<211> 446 

<212> PRT 

<213> Homo sapiens 

<400> 22 

Met Ala Ser Met Thr Gly Gly Gin Gin Met Gly Arg Gly Ser Thr Gin 
1 5 10 15 

His Gly lie Arg Leu Pro Leu Arg Ser Gly Leu Gly Gly Ala Pro Leu 
20 25 30 

Gly Leu Arg Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly 
35 40 45 

Arg Arg Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser 
50 55 60 

Gly Gin Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro Gin Thr 
65 70 75 80 

Leu Asn lie Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala 
85 90 95 

Ala Pro His Pro Phe Leu His Arg Tyr Tyr Gin Arg Gin Leu Ser Ser 
100 " 105 110 
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Thr Tyr Arg Asp Leu Arg Lys Gly Val Tyr Val Pro Tyr Thr Gin Gly 
115 120 125 - 

Lys Trp Glu Gly Glu Leu Gly Thr Asp Leu Val Ser lie Pro His Gly 
130 135 140 

Pro Asn Val Thr Val Arg Ala Asn lie Ala Ala lie Thr Glu Ser Asp 
145 150 155 160 

Lys Phe Phe He Asn Gly Ser Asn Trp Glu Gly He Leu Gly Leu Ala 
165 170 175 

Tyr Ala Glu He Ala Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp 
180 185 . 190 

Ser Leu Val Lys Gin Thr His Val Pro Asn Leu Phe Ser Leu His Leu 
195 200 205 

Cys Gly Ala Gly Phe Pro Leu Asn Gin Ser Glu Val Leu Ala Ser Val 
210 215 220 

Gly Gly Ser Met He He Gly Gly He Asp His Ser Leu Tyr Thr Gly 
225 230 235 240 

Ser Leu Trp Tyr Thr Pro He Arg Arg Glu Trp Tyr Tyr Glu Val He 
245 250 255 

He Val Arg Val Glu He Asn Gly Gin Asp Leu Lys Met Asp Cys Lys 
260 265 270 
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Glu Tyr Asn Tyr Asp Lys Ser lie Val Asp Ser Gly Thr Thr Asn Leu 
275 280 285 

Arg Leu Pro Lys Lys Val Phe Glu Ala Ala Val Lys Ser lie Lys Ala 
290 295 300 

Ala Ser Ser Thr Glu Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin 
305 310 315 320 

Leu Val Cys Trp Gin Ala Gly Thr Thr Pro Trp Asn lie Phe Pro Val 
325 330 335 

lie Ser Leu Tyr Leu Met Gly Glu Val Thr Asn Gin Ser Phe Arg lie 
340 345 350 

Thr lie Leu Pro Gin Gin Tyr Leu Arg Pro Val Glu Asp Val Ala Thr 
355 360 365 

Ser Gin Asp Asp Cys Tyr Lys Phe Ala lie Ser Gin Ser Ser Thr Gly 
370 375 380 

Thr Val Met Gly Ala Val lie Met Glu Gly Phe Tyr Val Val Phe Asp 
385 390 395 400 

Arg Ala Arg Lys Arg lie Gly Phe Ala Val Ser Ala Cys His Val His 
405 410 415 

Asp Glu Phe Arg Thr Ala Ala Val Glu Gly Pro Phe Val Thr Leu Asp 
420 425 430 

Met Glu Asp Cys Gly Tyr Asn lie Pro Gin Thr Asp Glu Ser 
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435 440 



<210> 23 
<211> 1380 
<212> DNA 



<213> Homo 


sapiens 




<400> 23 






atggctagca 


t era c t aa t era 


acagcaaatg 


ccgcgtgaac 


agga c crcra t c 


cacccagcac 


ggggaccrccc 

ZD 23 53 23 23 23 


c cc t crcrcrcrc t 


gegge tgece 


ggccggaggg 


gcagctttgt 


crcracra t crcr t cr 


tactacgtgg 


agatgaccgt 


ggcrcacrcccc 


ggcagcagta 


actttgeagt 


gercrtge tgee 


aggcagctgt 


■ ccagcacata 


ccgggacctc 


ggcaagtggg 


aaggggagct 


gggcaccgac 


actgtgcgtg 


ccaacattgc 


tgccatcact 


aactgggaag 


gcatcctggg 


getggectat 


gagcctttct 
** 


ttgactctct 


ggtaaagcag 


ct ttgtggtg 


ctggcttccc 


cctcaaccag 


atgatcattg 


gaggtatcga 


ccactcgctg 


cggcgggagt 


ggtattatga 


ggtcatcatt 


aaaatggact 


gcaaggagta 


caactatgac 


cttcgtttgc 


ccaagaaagt 


gtttgaagct 


acggagaagt 


tccctgatgg 


tttctggcta 


accacccctt 


ggaacatttt 


cccagtcatc 


cagtccttcc 


gcatcaccat 


ccttccgcag 


acgtcccaag 


acgactgtta 


caagtttgee 


ggagctgtta 


tcatggaggg 


ettctaegtt 


tttgctgtca 


gcgcttgcca 


tgtgcacgat 



445 



crcr t c oc crcra i~ 


> — y ci u. y ci ^_ <_cl i_ 


4- /*■« f- /~f i~ r* i~ 




crcrca tcccrcrc 


1~ rr r 1 c r* f t* rr r* rr 
uy l. u l. l. i_y \— . y 


i— ciy uy y ul uy 




ccrcrcracranccr 


y way C4.y \— v_ 


o y cxy y cty l* 


ion 

J. O w 


gacaacc tga 


rrcrcrcrc aacrtr 1 


yyyyt-dyyyc 


24 0 


ccgcagacgc 


tcaacatcct 


ggfcggataca 


300 


ccccacccct 


tcctgcatcg 


c tac taccag 


360 


eggaagggter 

23 13 -3 23 23 23 


tgtatgtgcc 


c tacacccag 


42 0 


ctggtaagca 


tcccccatgg 


ccccaacgtc 


480 


gaatcagaca 


agttcttcat 


caacggctcc 


54 0 


gctgagattg 


ccaggcctga 


cgactccctg 


600 


acccacgttc 


ccaacctctt 


ctccctgcac 


660 


tctgaagtgc 


tggcctctgt 


eggagggage 


720 


tacacaggca 


gtctctggta 


tacacccatc 


780 


gtgcgggtgg 


agatcaatgg 


acaggatctg 


84 0 


aagagcattg 


tggacagtgg 


caccaccaac 


900 


gcagtcaaat 


ccatcaaggc 


agcctcctcc 


960 


ggagagcagc 


tggtgtgctg 


gcaagcaggc 


1020 


tcactctacc 


taatgggtga 


ggttaccaac 


1080 


caatacctgc 


ggccagtgga 


agatgtggcc 


1140 


atctcacagt 


catccacggg 


cactgttatg 


1200 


gtctttgatc 


gggcccgaaa 


acgaattggc 


1260 


gag ttc agga 


eggcageggt 


ggaaggcect 


1320 
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tttgtcacct tggacatgga agactgtggc tacaacattc cacagacaga tgagtcatga 13 80 

<210> 24 

<211> 459 

<212> PRT 

<213> Homo sapiens 

<400> 24 

Met Ala Ser Met Thr Gly Gly Gin Gin Met Gly Arg Gly Ser Met Thr 
1 5 10 15 

lie Ser Asp Ser Pro Arg Glu Gin. Asp Gly Ser Thr Gin His Gly lie 
20 . 25 30 

Arg Leu Pro Leu Arg Ser Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg 
35 40 45 

Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly 
50 55 60 

Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly 
65 70 75 80 

Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro Gin Thr Leu Asn lie 
85 90 95 

Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His 
100 105 110 

Pro Phe Leu His Arg Tyr Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg 
115 " 120 125 
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Asp Leu Arg Lys Gly Val Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu 
130 135 140 

Gly Glu Leu Gly Thr Asp Leu Val Ser lie Pro His Gly Pro Asn Val 
145 150 155 160 

Thr Val Arg Ala Asn lie Ala Ala lie Thr Glu -Ser Asp Lys Phe Phe 
165 170 175 

lie Asn Gly Ser Asn Trp Glu Gly He Leu Gly Leu Ala Tyr Ala Glu 
180 185 190 

He Ala Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val 
195 200 205 

Lys Gin Thr His Val Pro Asn Leu Phe Ser Leu His Leu Cys Gly Ala 
210 215 220 

Gly Phe Pro Leu Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly Ser 
225 230 235 240 

Met He He Gly Gly He Asp His Ser Leu Tyr Thr Gly Ser Leu Trp 
.245 -250 255 

Tyr Thr Pro He Arg Arg Glu Trp Tyr Tyr Glu Val He He Val Arg 
260 265 270 

Val Glu He Asn Gly Gin Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn 
275 280 . 285 
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Tyr Asp Lys Ser lie Val Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro 
290 295 300 

Lys Lys Val Phe Glu Ala Ala Val Lys Ser lie Lys Ala Ala Ser Ser 
305 * 310 315 320 

Thr Glu Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu Val Cys 
325 330 335 

Trp Gin Ala Gly Thr Thr Pro Trp Asn He Phe Pro Val He Ser Leu 
340 345 350 

Tyr Leu Met Gly Glu Val Thr Asn Gin Ser Phe Arg lie Thr He Leu 
355 360 365 

Pro Gin Gin Tyr Leu. Arg Pro Val Glu Asp Val Ala Thr Ser Gin Asp 
370 375 380 

Asp Cys Tyr Lys Phe Ala He Ser Gin Ser Ser Thr Gly Thr Val Met 
385 390 395 400 

Gly Ala Val He Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala Arg 
405 410 415 

Lys Arg He Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu Phe 
420 425 430 

Arg Thr Ala Ala Val Glu Gly Pro Phe Val Thr Leu Asp Met Glu Asp 
435 440 445 

Cys Gly Tyr Asn lie Pro Gin Thr Asp Glu Ser 
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450 455 

<210> 25 

<211> 1302 

<212> DNA 

<213> Homo sapiens 



<400> 25 



atgactcagc 


atggtattcg 


tctgccactg 


catacrcacrtc 


t cr a a t cr a t a c 


tccactgggt 


60 


ctgcgtctgc 


cccgggagac 


cgacgaagag 


cccgaaaacrc 


c c ga c c acra or 


crorcfcacrct 1 1 


12 0 


gtggagatgg 


tggacaacct 


gaggagc aaa 


tcggggcagcr 


gctactacgt 


ggagatgacc 


180 


gtgggcagcc 


ccccgcagac 


gctcaacatc 


ctggtggata 


c acrgc acre aa 

z3 a ^~^a a 


taactttgea 


24 0 


gtgggtgctg 


ccccccaccc 


cttcctgcat 


cgctactacc 


agaggcagct 


gtccagcaca 


300 


taccgggacc 


tccggaaggg 


tgtgtatgtg 


ccctacaccc 


agggcaagtg 


ggaaggggag 


360 


ctgggcaccg 


acctggtaag 


catcccccat 


ggccccaacg 


tcactgtgcg 


tgecaacatt 


42 0 


gctgccatca 


ctgaatcaga 


caagttcttc 


atcaacggct 


ccaactggga 


aggcatcctg 


480 


gggctggcct 


atgctgagat 


tgccaggcct 


gacgactccc 


tggagccttt 


ctttgactct 


54 0 


ctggtaaagc 


agacccacgt 


tcccaacctc 


ttctccctgc 


acctttgtgg 


tgctggcttc 


600 


cccctcaacc 


agtctgaagt 


gctggcctct 


gtcggaggga 


gcatgatcat 


tggaggtatc 


660 


gaccactcgc 


tgtacacagg 


cagtctctgg 


tatacaccca 


teeggeggga 


gtggtattat 


72 0 


gaggtcatca 


ttgtgcgggt 


ggagatcaat 


ggacaggatc 


tgaaaatgga 


ctgeaaggag 


780 


tacaactatg 


acaagagcat 


tgtggacagt 


ggcaccacca 


accttcgttt 


geccaagaaa 


840 


gtgtttgaag 


ctgcagtcaa 


atccatcaag 


gcagcctcct 


ecaeggagaa 


gttccctgat 


900 


ggtttctggc 


taggagagca 


gctggtgtgc 


tggcaagcag 


gcaccacccc 


ttggaacatt 


960 


ttcccagtca 


tctcactcta 


cctaatgggt 


gaggttacca 


accagtcctt 


ccgcatcacc 


1020 


atccttccgc 


agcaatacct 


gcggccagtg 


gaagatgtgg 


ccacgtccca 


agacgactgt 


1080 


tacaagtttg 


ccatctcaca 


gtcatccacg 


ggcactgtta 


tgggagctgt 


tatcatggag 


1140 


ggcttctacg 


ttgtctttga 


tcgggcccga aaacgaattg 


getttgetgt 


cagcgcttgc 


1200 


catgtgcacg 


atgagttcag 


gacggcagcg gtggaaggcc 


cttttgtcac 


cttggacatg 


1260 


gaagactgtg 


gctacaacat 


tccacagaca gatgagtcat 


ga 




1302 
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<210> 26 
<211> 433 
<212> PRT 

<213> Homo sapiens 
<400> 26 

Met Thr Gin His Gly lie Arg Leu Pro Leu Arg Ser Gly Leu Gly Gly 
15 10 15 

Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu 
20 25 30 

Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg 
35 40 45 

Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro 
50 55 60 

Pro Gin Thr Leu Asn lie Leu Val Asp Thr Gly Ser Ser Asn Phe Ala 
65 70 75 80 

Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr Tyr Gin Arg Gin 
85 90 95 

Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val Tyr Val Pro Tyr 
100 105 110 

Thr Gin Gly Lys Trp'Glu Gly Glu Leu Gly Thr Asp Leu Val Ser lie 
115 120 125 
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Pro His Gly Pro Asn Val Thr Val Arg Ala Asn lie Ala Ala lie Thr 
130 135 140 

Glu Ser Asp Lys Pbe Phe lie Asn Gly Ser Asn Trp Glu Gly lie Leu 
145 150 155 160 

Gly Leu Ala Tyr Ala Glu He Ala Arg Pro Asp Asp Ser Leu Glu Pro 
165 170 175 

Phe Phe Asp Ser Leu Val Lys Gin Thr His Val Pro Asn Leu Phe Ser 
180 185 190 

Leu His Leu Cys Gly Ala Gly Phe Pro Leu Asn Gin Ser Glu Val Leu 
195 200 205 

Ala Ser Val Gly Gly Ser Met He He Gly Gly He Asp His Ser Leu 
210 215 220 

Tyr Thr Gly Ser Leu Trp Tyr Thr Pro He Arg Arg Glu Trp Tyr Tyr 
225 230 235 240 

Glu Val He He Val Arg Val Glu He Asn Gly Gin Asp Leu Lys Met 
245 250 255 

Asp cys Lys Glu Tyr Asn Tyr Asp Lys Ser He Val Asp Ser Gly Thr 
260 265 270 

Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala Ala Val Lys Ser 
275 280 285 

lie Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp Gly Phe Trp Leu 
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290 

Gly Glu Gin Leu 
305 

Phe Pro Val He 

Phe Arg He Thr 
340 

Val Ala Thr Ser 
355 

Ser Thr Gly Thr 
370 

Val Phe Asp Arg 
385 

His Val His Asp 

Thr Leu Asp Met 
420 

Ser 



295 

Val Cys Trp Gin 
310 

Ser Leu Tyr Leu 
325 . 

He Leu Pro Gin 

Gin Asp Asp Cys 
360 

Val Met Gly Ala 
375 

Ala Arg Lys Arg 
390 

Glu Phe Arg Thr 
405 

Glu Asp Cys Gly 



300 

Ala Gly Thr Thr 
315 

Met Gly Glu Val 
330 

Gin Tyr Leu Arg 
345 

Tyr Lys Phe Ala 

Val He Met Glu 
380 

He Gly Phe Ala 
395 

Ala Ala Val Glu 
410 

Tyr Asn He 
425 



Pro Trp Asn He 
320 

Thr Asn Gin Ser 
335 

Pro Val Glu Asp 
350 

He Ser Gin Ser 
365 

Gly Phe Tyr Val 

Val Ser Ala Cys 
400 

Gly Pro Phe Val 
415 

Pro Gin Thr Asp Glu 
430- 



<210> 27 
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<211> 1278 
<212> DNA 

<213> Homo sapiens 



<400> 27 

atggctagca tgactggtgg acagcaaatg ggtcgcggat cgatgactat ctctgactct 60 
ccgctggact ctggtatcga aaccgacgga tcctttgtgg agatggtgga caacctgagg 12 0 
ggcaagtcgg ggcagggcta ctacgtggag atgaccgtgg gcagcccccc gcagacgctc 18 0 
aacatcctgg tggatacagg cagcagtaac tttgcagtgg gtgctgcccc ccaccccttc .24 0 
ctgcatcgct actaccagag gcagctgtcc agcacatacc gggacctccg gaagggtgtg 300 
tatgtgccct acacccaggg caagtgggaa ggggagctgg gcaccgacct ggtaagcatc 36 0 
ccccatggcc ccaacgtcac tgtgcgtgcc aacattgctg ccatcactga atcagacaag 42 0 
ttcttcatca acggctccaa ctgggaaggc atcctggggc tggcctatgc tgagattgcc 48 0 
aggcctgacg actccctgga gcctttcttt gactctctgg taaagcagac ccacgttccc 54 0 
aacctcttct ccctgcacct ttgtggtgct ggcttccccc tcaaccagtc tgaagtgctg 60 0 
gcctctgtcg gagggagcat gatcattgga ggtatcgacc actcgctgta cacaggcagt 660 
ctctggtata cacccatccg gcgggagtgg tattatgagg tcatcattgt gcgggtggag 72 0 
atcaatggac aggatctgaa aatggactgc aaggagtaca actatgacaa gagcattgtg 78 0 
gacagtggca ccaccaacct tcgtttgccc aagaaagtgt ttgaagctgc agtcaaatcc 84 0 
atcaaggcag cctcctccac ggagaagttc cctgatggtt tctggctagg agagcagctg 9 00 
gtgtgctggc aagcaggcac caccccttgg aacattttcc cagtcatctc actctaccta 9 60 
atgggtgagg ttaccaacca gtccttccgc atcaccatcc ttccgcagca atacctgcgg 1O2 0 
ccagtggaag atgtggccac gtcccaagac gactgttaca agtttgccat ctcacagtca 1080 
tccacgggca ctgttatggg agctgttatc atggagggct tctacgttgt ctttgatcgg 1140 
gcccgaaaac gaattggctt tgctgtcagc gcttgccatg tgcacgatga gttcaggacg 1200 
gcagcggtgg aaggcccttt tgtcaccttg gacatggaag actgtggcta caacattcca 12 60 
cagacagatg agtcatga 127 8 



<210> 28 
<211> 425 
<212> PRT 
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<213> Homo sapiens 
<400> 28 

Met Ala Ser Met Thr Gly Gly Gin Gin Met Gly Arg Gly Ser Met Thr 
15 10 15 

lie Ser Asp Ser Pro Leu Asp Ser Gly lie Glu Thr Asp Gly Ser Phe 
20 25 30 

Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr 
35 40 45 

Val Glu Met Thr Val Gly Ser Pro Pro Gin Thr Leu Asn lie Leu Val 
50 55 60 

Asp Thr Gly Ser Ser Asn Phe Ala Val- Gly Ala Ala Pro His Pro Phe 
65 70 75 80 

Leu His Arg Tyr Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu 
85 90 95. 

Arg Lys Gly Val Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu 
100 105 110 

Leu Gly Thr Asp Leu Val Ser lie Pro His Gly Pro Asn Val Thr Val 
115 120 125 

Arg Ala Asn lie Ala Ala lie Thr Glu Ser Asp Lys Phe Phe He Asn 
130 135 140 

Gly Ser Asn Trp Glu Gly He Leu Gly Leu Ala Tyr Ala Glu He Ala 
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145 150 155 160 

Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin 
165 170 175 

Thr His Val Pro Asn Leu Phe Ser Leu His Leu Cys Gly Ala Gly Phe 
180 ' 185 190 

Pro Leu Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met lie 
195 200 205 

lie Gly Gly lie Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr 
210 215 220 

Pro lie Arg Arg Glu Trp Tyr Tyr Glu Val lie lie Val Arg Val Glu 
225 230 235 240 

lie Asn Gly Gin Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp 
245 250 255 

Lys Ser lie Val Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys 
260 265 270 

Val Phe Glu Ala Ala Val Lys Ser lie Lys Ala Ala Ser Ser Thr Glu 
275 280 285 

Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin 
290 295 300 

Ala Gly Thr Thr Pro Trp Asn lie Phe Pro Val lie Ser Leu Tyr Leu 
305 ~ . 310 315 320 
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Met Gly Glu Val Thr Asn Gin Ser Phe Arg lie Thr lie Leu Pro Gin 
325 330 335 

Gin Tyr Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys 
340 345 350. 

Tyr Lys Phe Ala lie Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala 
355 360 365 

Val He Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg 
370 375 380 

lie Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr 
l 8S 390 395 400 

Ala Ala Val Glu Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly 
405 410 415 

Tyr Asn- He Pro Gin Thr Asp Glu Ser 
420 425 

<210> 29 
<211> 1362 
<212> DNA 

<213> Homo sapiens 
<400> 29 

atggcccaag ccctgccctg gctcctgctg tggatgggcg cgggagtgct gcctgcccac 6 0 
ggcacccagc acggcatccg gctgcccctg cgcagcggcc tggggggcgc ccccctgggg 12 0 
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ctgcggctgc 


cccgggagac 


cgacgaagag 


cccgaggagc 


ccggccggag 


gggcagcttt 


180 


gtggagatgg 


tggacaacct 


gaggggcaag 


tcggggcagg 


gctactacgt 


ggagatgacc 


240 


gtgggcagcc 


ccccgcagac 


gctcaacatc 


ctggtggata 


caggcagcag 


taactttgca 


300 


gtgggtgctg 


ccccccaccc 


cttcctgcat 


cgctactacc 


agaggcagct 


gtccagcaca 


360 


taccgggacc 


tccggaaggg 


tgtgtatgtg 


ccctacaccc 


agggcaagtg 


ggaaggggag 


420 


ctgggcaccg 


acctggtaag 


catcccccat 


ggccccaacg 


tcactgtgcg 


tgccaacatt 


48 0 


gctgccatca 


ctgaatcaga 


caagttcttc 


atcaacggct 


ccaactggga 


aggcatcctg 


540 


gggctggcct 


atgctgagat 


tgccaggcct 


gacgactccc 


tggagccttt 


ctttgactct 


600 


ctggtaaagc 


agacccacgt 


tcccaacctc 


ttctccctgc 


acctttgtgg 


tgctggcttc 


660 


cccctcaacc 


agtctgaagt 


gctggcctct 


gtcggaggga 


gcatgatcat 


tggaggtatc 


720 


gaccactcgc 


tgtacacagg 


cagtctctgg 


tatacaccca 


tccggcggga 


gtggtattat 


780 


gaggtcatca 


"ttgtgcgggt 


ggagatcaat 


ggacaggatc 


tgaaaatgga 


c tgcaaagag 


84 0 


tacaactatg 


acaagagcat 


tgtggacagt 


ggcaccacca 


accttcgttt 


gcccaagaaa 


900 


gtgtttgaag 


ctgcagtcaa 


atccatcaag 


gcagcctcct 


ccacggagaa 


gttccc tgat 


960 


ggtttctggc 


taggagagca 


gctggtgtgc 


tggcaagcag 


gcaccacccc 


ttggaacatt 


1020 


ttcccagtca 


tctcactcta 


cctaatgggt 


gaggttacca 


accagtcctt 


ccgcatcacc 


1080 


atccttccgc 


agcaatacct 


gcggccagtg 


gaagatgtgg 


ccacgtccca 


agacgactgt 


1140 


tacaagtttg 


ccatctcaca 


gtcatccacg 


ggcactgtta 


tgggagctgt 


tatcatggag 


1200 


ggcttctacg 


ttgtctttga 


tcgggcccga 


aaacgaattg 


gctttgctgt 


cagcgcttgc 


12 60 


catgtgcacg 


atgagttcag 


gacggcagcg 


gtggaaggcc 


cttttgtcac 


cttggacatg 


1320 


gaagactgtg 


gctacaacat 


tccacagaca 


gatgagtcat 


ga 




13 62 



<210> 30 

<211> 453 

<212> PRT 

<213> Homo sapiens 

<400> 30 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val 
15 10 15 
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Leu Pro Ala His Gly Thr Gin His Gly lie Arg Leu Pro Leu Arg Ser 
20 25 30 

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp 
35 40 45 

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 
50 55 60 

Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr 
65 70 75 80 

Val Gly Ser Pro Pro Gin Thr Leu Asn lie Leu Val Asp Thr Gly Ser 
85 90 95 

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 
100 105 110 

Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val 
115 120 125 

Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 
13.0 135 140 

Leu Val Ser lie Pro His Gly Pro Asn Val Thr Val Arg Ala Asn lie 
145 150 155 160 

Ala Ala lie Thr Glu Ser Asp Lys Phe Phe lie Asn Gly Ser Asn Trp 
165 170 175 

Glu Gly lie Leu Gly Leu Ala Tyr Ala Glu lie Ala Arg Pro Asp Asp 
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180 185 190 

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His Val Pro 
195 200 205 

Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro Leu Asn Gin 
210 215 220 

Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met lie lie Gly Gly lie 
225 230 235 240 

Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro lie Arg Arg 
245 250 255 

Glu Trp Tyr Tyr Glu Val lie lie Val Arg Val Glu lie Asn Gly Gin 
260 265 . 270 

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser He Val 
275 280 285 

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 
290 295 300 

Ala Val Lys Ser He Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
305 310 315 320 

Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala Gly Thr Thr 
325 330 335 

Pro Trp Asn He Phe Pro Val He Ser Leu Tyr Leu Met Gly Glu Val 
340 ~ 345 350 
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Thr Asn Gin Ser Phe Arg lie Thr lie Leu Pro Gin Gin Tyr Leu Arg 
355 360 365 

Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys Phe Ala 
370 375 380 

lie Ser Gin Ser Ser Thr Gly Thr Val Met Gly' Ala Val lie Met Glu 
385 390 395 400 

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg lie Gly Phe Ala 
405 410 415 

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu 
420. 425 430 

Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn lie Pro 
435 440 445 

Gin Thr Asp Glu Ser 
450 



<210> 31 
<211> 1380 
<212> DHA 

<213> Homo sapiens 
<400> 31 

atggcccaag ccctgccctg gctcctgctg tggatgggcg cgggagtgct gcctgcccac 6 0 
ggcacccagc acggcatccg gctgcccctg . cgcagcggcc tggggggcgc ccccctgggg 120 
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ctgcggctgc cccgggagac cgacgaagag cccgaggagc ccggccggag gggcagcttt 18 0 
gtggagatgg tggacaacct gaggggcaag tcggggcagg gctactacgt ggagatgacc 24 0 
gtgggcagcc ccccgcagac gctcaacatc ctggtggata caggcagcag taactttgca 30 0 
gtgggtgctg ccccccaccc cttcctgcat cgctactacc agaggcagct gtccagcaca 3 60 
taccgggacc tccggaaggg tgtgtatgtg ccctacaccc agggcaagtg ggaaggggag 42 0 
ctgggcaccg acctggtaag catcccccat ggccccaacg tcactgtgcg tgccaacatt 48 0 
gctgccatca ctgaatcaga caagttcttc atcaacggct ccaactggga aggcatcctg 54 0 
gggctggcct atgctgagat tgccaggcct gacgactccc tggagccttt ctttgactct 600 
ctggtaaagc agacccacgt tcccaacctc ttctccctgc acctttgtgg tgctggcttc 66 0 
cccctcaacc agtctgaagt gctggcctct gtcggaggga gcatgatcat tggaggtatc 72 0 
gaccactcgc tgtacacagg cagtctctgg tatacaccca tccggcggga gtggtattat 78 0 
gaggtcatca ttgtgcgggt ggagatcaat ggacaggatc tgaaaatgga ctgcaaggag 84 0 
tacaactatg acaagagcat tgtggacagt ggcaccacca accttcgttt gcccaagaaa 900 
gtgtttgaag ctgcagtcaa atccatcaag gcagcctcct ccacggagaa gttccctgat 96 0 
ggtttctggc taggagagca gctggtgtgc tggcaagcag gcaccacccc ttggaacatt 1020 
ttcccagtca tctcactcta cctaatgggt gaggttacca accagtcctt ccgcatcacc 10 80 
atccttccgc agcaatacct gcggccagtg gaagatgtgg ccacgtccca agacgactgt 1140 
tacaagtttg ccatctcaca gtcatccacg ggcactgtta tgggagctgt tatcatggag 12 00 
ggcttctacg ttgtctttga tcgggcccga aaacgaattg gctttgctgt cagcgcttgc 12 60 
catgtgcacg atgagttcag gacggcagcg gtggaaggcc cttttgtcac cttggacatg 13 20 
gaagactgtg gctacaacat tccacagaca gatgagtcac agcagcagca gcagcagtga 13 80 

<210> 32 
<211> 459 
<212> PRT 

<213> Homo sapiens 
<400> 32 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val 
1 5 10 15 
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Leu Pro Ala His Gly Thr Gin His Gly lie Arg Leu Pro Leu Arg Ser 
20 25 30 

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp 
35 40 45 

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 
50 55 60 

Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr 
65 70 75 80 

Val Gly Ser Pro Pro Gin Thr Leu Asn lie Leu Val Asp Thr Gly Ser 

85 90 95 

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 
100 105 110 

Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val 
115 120 125 

Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 
130 135 140 

Leu Val Ser lie Pro His Gly Pro Asn Val Thr Val Arg Ala Asn lie 
145 150 155 160 

Ala Ala lie Thr Glu Ser Asp Lys Phe Phe lie Asn Gly Ser Asn Trp 
165 170. 175 

Glu Gly lie Leu Gly Leu Ala Tyr Ala Glu lie Ala Arg Pro Asp Asp 
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180 185 190 

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His Val Pro 
195 200 205 

Asn Leu Phe- Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro Leu Asn Gin 
210 215 220 

Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met lie lie Gly Gly lie 
225 230 235 240 

Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro lie Arg Arg 
_ 245 250 255 

Glu Trp Tyr Tyr Glu Val He He Val Arg Val Glu He Asn Gly Gin 
260 265 270 

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser He Val 
275 280 285 

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 
290 295 300 

Ala Val Lys Ser He Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
305 310 315 320 

Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala Gly Thr Thr 
325 330 335 

Pro Trp Asn He Phe Pro Val He Ser Leu Tyr Leu Met Gly Glu Val 
340 ~ 345 350 
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Thr Asn Gin Ser Phe Arg lie Thr lie Leu Pro Gin Gin Tyr Leu Arg 
355 360 365 

Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys Phe Ala 
370. 375 380 

lie Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val lie Met Glu 
385 390 395 . 400 

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg lie "Gly Phe Ala 
405 410 415 

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu 
420 425 430 

Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn He Pro 
435 440 445 

Gin Thr Asp Glu Ser His His His His His His 
450 455 



<210> 33 

<211> 25 

<212> PRT 

<213> Homo sapiens 

<400> 33 

Ser Glu Gin Gin Arg Arg Pro Arg Asp Pro Glu Val Val Asn Asp Glu 
1 5 10 15 
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Ser Ser Leu Val Arg His Arg Trp Lys 
20 25 

<210> 34 
<211> 19 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Ser Glu Gin Leu Arg Gin Gin His Asp Asp Phe Ala Asp Asp lie Ser 
1 5 10 15 

Leu Leu Lys 



<210> 35 
<211> 29 
<212> DNA 

<213> Homo sapiens 
<400> 35 

gtggatccac ccagcacggc atccggctg 2 9 

<210> 36 
<211> 36 
<212> DNA 

<213> Homo sapiens 
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<400> 36 

gaaagctttc atgactcatc tgtctgtgga atgttg 3 6 

<210> 37 

<211> 39 

<212> DMA 

<213> Homo sapiens 

<400> 37 

gatcgatgac tatctctgac tctccgcgtg aacaggacg 3 9 

<210> 38 

<211> 39 

<212> DNA 

<213> Homo sapiens 

<400> 38 

gatccgtcct gttcacgcgg agagtcagag atagtcatc 3 9 

<210> 39 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Hu-Asp2 
<400> 39 

cggcatccgg ctgcccctgc gtagcggtct gggtggtgct ccactgggtc tgcgtctgcc 6 0 
ccgggagacc gacgaag 77 
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<210> 40 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Hu-Asp2 
<400> 40 

cttcgtcggt ctcccggggc agacgcagac ccagtggagc accacccaga ccgctacgca 60 
ggggcagccg gatgccg 77 

<210> 41 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Caspase 8 
Cleavage Site 

<400> 41 

gatcgatgac tatctctgac tctccgctgg actctggtat cgaaaccgac g 51 

<210> 42 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description "of Artificial Sequence: Caspase 8 
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Cleavage Site 
<400> 42 

gatccgtcgg tttcgatacc agagtccagc ggagagtcag agatagtcat 

<210> 43 

<211> 32 - 

<212> DNA 

<213> Homo sapiens 

<400> 43 

aaggatcctt tgtggagatg gtggacaacc tg 

<210> 44 

<211> 36 

<212> DNA 

<213> Homo sapiens 

<400> 44 

gaaagctttc atgactcatc tgtctgtgga atgttg 

<210> 45 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 6-His tag 
<400> 45 

gatcgcatca tcaccatcac catg 
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<210> 46 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 6-His tag 
<400> 46 

gatccatggt gatggtgatg atgc 24 

<210> 47 
<211> 354 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Introduce KK 
motif 

<400> 47 

bbttaanvtt nnnnngactg accactcgac caggttcbnr macrahadata ragrahntsn 6 0 

ayrsksOsna yrtawsddcg tmsnwrmans ymbarahrOg actgaccact cgaccaggtt 120 

csnayrsnay .rhOdtgactg accactcgac caggttcact snayrctcsn asnanrmadt 180 

csnayrtcna mcrstwrdOt dthharmaca hngactgacc actcgaccag gttcttdgda 240 

nObdOcdaOO aOcaOrtntr ygtabwrddc mntsmmaryn rmatndcmnt smmarynrma 3 00 

tnsksOycmb abctrhvgrr ccrOrsmcrs twrddcmntm swrddcwrdd cmnt 3 54 

<210> 48 
<211> 462 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Introduce KK 
motif 

<400> 48 

bbttaanttn nnnkncgaat taaattccag cacactggct acttcttgtt ctgcatctca 60 

aagaacbnrm acmhadatar agrahntsna yrsksOsnay rtawsddcgt msnwrmansy 12 0 

mbarahrOcg aattaaattc cagcacactg gctacttctt gttctgcatc tcaaagaacs 18 0 

nayrsnayrh Ohtcgaatta aattccagca cactggctac ttcttgttct gcatctcaaa 24 0 

gaacgaasna yrttcsnasn anrmadtcsn ayrtcnamcr stwrdOcgks kdhharmaca 3 00 

hncgaattaa attccagcac actggctact tcttgttctg catctcaaag aacttdgdan 3 60 

ObOcdaOOaO caOrtntryh kktabwrddc mntsmmaryn rmatndcmnt smmarynrma 42 0 

tntdccrnbbc tckkmcrstw rddcmntmsw rddcwrdclcm nt 4 62 

<210> 49 
<211> 380 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Introduce KK 
motif 

<400> 49 

bbttaanttn nnnmncgaat taaattccag cacactggct abnrmacmha dataragrah 6 0 

ntsnayrsks Osnayrtaws ddcgtmsnwr mansymbara hrOcgaatta aattccagca 120 

cactggctas nayrsnayrh Odhcgaatta aattccagca cactggctag aasnayrttc 180 

snasnanrma dtcsnayrtc namcrstwrd Ocmdhharma cahncgaatt aaattccagc 240 
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acactggcta ttdgdanObO cdaOOaOcaO 
tndcmntsmm arynrmatns ks Oy cmbmmc 
dcinntmswrd dcwrddcmnt 



rtntrymkmt abwxddcmnt smmarynrma 3 00 
rbanbctkmk mgOgOgccrO rsmcrstwrd 3 60 

380 
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M tt A L A R A L L )• PI- T. AQWL.LRA 

A F E L A P A P F T L PLRVAAATM 

OGCGTOjGfiril^CteCCe^^ 

RVVAP<PPGP'GTPAJ£RHAJ?6L 
GCOCTCGCCCTGGAOICTTCCCTOTCGirCCCO^ 

AXjA L E P A LA -S P A-C3 ft A PI F L A M 
GTAcaCAAWTOCAfif^ 

VDHLQGD5GK G ¥ ¥ LEMLI G T 
CCCCCGCAGAAt^TAcAttATT^^ 

P P Q K T. Q I IjVD T.G S S WFAV A G 
ftCCCCGCACTCCTS^ATAGJU:^ 

T P H S Y I D T Y F P T T. P. £ S T Y R S 

K G F D V r V K Y T Q <3 S W T P V « TS 

DLVT I F X <3 ' F HI T . S ^LVNIATI 
O'l^GAATCL'^GA^^ 

p-RSEKJF FLPG I KWNGlL^LA 
TPMXSCCACAOTTOCCAAGC^ 

YATLpAK PS SSLtErFFDSLiVr 
CAAGCAAACATtZCCCAftCGTTTFTCTCCA'i^ 

Q A . H I P K V F £ M Q ta C Q A G L P V . A 
GG^TCTGGQ^CCAJU?C3GffljrarAGTCTTG 

GSGTNGGSLVLrcrcjEFSLYK 

C OA Q ACATO TO CTATA f! TAT TAA^aAAGA GT-G GTA CTA CC AGATAGAAATi' L? '1 mAAA 
GPrWYTPIfcEEWYYQIETJiK 

TTG G AAA'!" l'G GA<5 GCGAAAO CO TTAAT C TtSC^ CT*? C*A □ AOT 1 , C T7i T1AAOGC AGA CAAGGCC 
Li E I G *3 Q SLNL U C tt H Y N A D K A 

ATCGOMSGACiUSTCC^fcOC^^ 

IVDSGTTJjT. RLPQKVFDAVV 

eavakablipefjsd^pvtgs 

QliACWTTSSETPWi! YPPKI SI 
12ACCTOAGAGtfiTCAGAACTCCAGC&6CTCAT^ 

YLRDENSSKSF* ITri*P£LY 
AOTCAGCCC&Tt^TO^G^ 

IQFUNGAGl>NY±2cYKF. GISF 
TCCaCAAATCCGCT^TGATOOGIY^^ 

S T N A L VI GATVM EGFYVI F S> 
ACAC^COAf^JtSAl^Cra 



1/18 



WO 30^7369 



PCT/UJW9y20SS] 



KAQKRV0FAASPCAE3AGAA 

V S E 3 B . G ' P F £ TEDVA S K CVI' A 

QSLSEP-ILW rVSY AbMBVCG 
£CCATCCTCCnV:.T^^ 

AILLVLIVLLLT. PPKCQRT5P 
CGa^CCCUTSAGG^V^CAATca^ 

K. DPEVVNUUS0LVRHRVK 

GCCA GG~ CTCA CCTCAAGCAA CC ATG AAClXiAO CTATTAAO AAAATCAC ATT*TCNCA£ GOD 

A<>C^COfrOGATC^TraTTC^ 

G*TCCCAGMX3CCTTCattGATl^^^ 

CT I X'CTAC TTC C AA ^ ^ A Aft ATAAT TAAAAAAA2LAA C TT CAT^C TAAA CCAASAAAJLAAAA 
AAAA 
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FIGURE 2 fl) 



ATGGCCCi^GCCCTGCCCTGGCTCCTSCTGTGGATGJGGCGCGGGAGTGCTGCCTGCCCAC 
M A Q A L P W LL L W N G A G V .L P A H 

GGCACCCAGCACGGCATC CGGCTG CCCCTG CGCAGCGGCCTGGGGGGOGCCCCC CTGGGG 
G. TQR GZT? L.PLR SOLS GAP LG 

CTGCGGCTGCCCCGGGAGACCGACGA&GAGCCCGAGGAGCCCGtSCCGt^GGcSGCAGCTTT 
LRLFRETDB .EF EEPGRRG5F 

GTGGAGATGGTCGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC 
VEMVDNLKGX £T G Q G Y Y V B M T 

GTX3GGC&GCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA 
VGS PFQTUNILVDTGSSNFA 

GTGGGTGCTGCCCCCCACCCCTTCCTGCATGGCTACTACCAGAGGCAGCTGTCCAGCACA 
V G A A PH PFLHRYYQ* Q L S S T. 

TACCGGGACCTCCGGAAGGGTCTGTATGTGCCCTACACCCAG^GCAAGTGGGAAGGGGAG 
YRDLRKGVYVPYTQGKW EGE 

CTGGGC^CCGACCTGGTAAGCATCCCC^TXSGCCCC^ 

ligt dlvs .i phg p n v tvran i 
gctgccatc^tgaatcagacaagt^^ 

a a i te s dkpf ihg sk weg i l 

g&gctggcctatcct^gat^ccaggctttgtggtgctggcttccccctcaacx^gtct 
glayaeiarlcgag f plnqs 

gaagtgctggcctctgtcggagggagcatcato^ttggaggtatcgaccactcgctc3tac 
e.vl&svggsmxigg id.hs l y 

acaggcagtctctggt&tacacccatcc^gcgg^ 

tgslwytfirrewyyevi iv 

cgggtggagatcaatggacaggatctgaaaatggactgcaaggagt&caactatgacaag 
rveiwgqdlkmdckeyny dk 

agcattgtggacagtggcfcccaccj^cct 

sivdsgttsjlrlpxkvfeaa 
gtcaaatxxi&tcaaggcagcctcctc^^ 

vksikaasstekfpugfwlg 

gagcagctggtgtgctggcaagcaggcftccaccccttggaa 
eqlvcwqagttpwwipp vis 

ctctacctaatgggtgaggt^accaaccagtccttccgc&tcaccatccttccgcagc^ 
l ylmgbvtnqspri tilpqq 

tacctgcggccagtggaag&tgtggccacgtcccaagacgact^ttacaagtttgcciatc 
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FltfJRB 2 (2) 



YLRFVEDVATSQDDCYKFAJC 
TCACAGl^TCCACGGGCACTGTTATGGG 

S Q S STGTVMG AVIMBGPYVV 

FDRAR KRIGFAVSA CK VHDE 
TTC^GGACGGCAGCGGTGGAAGGCCCT^ 

7R TAA VEG PFVTLDMEDCGY 
AACATTCCLACAGACAGATGAGTCAACCCTCAT^ 

K| I P Q T DE 3 T LM T I A Y VMA A I 
TCCGCCCTCTOCATSCTG^^ 

CA LFMLP L-CLMVC Q WRCLRC 
CTGCGCCAGCAGCATGAT^CTT^ 

LRQ Q K D "D F A D D 1 ,£ L L> • X 
T3GGCAC^AGATAGAGAT?TCCCCTGGACC^^ 

GGAGACACAGATGGCACCTQT5GCCAGAGCACCTCAGGACCCTCCCCACCCACCAAATGC 

CTCTGCCTTGATGGAGAAGGAAAAGGCTCGCAAGGTGG 

GAAACAGAAAAGAGAAGAAAGAAGCACTC^ 

TTTAAGTCGGGAAATl^^ 

TTA^TTCTCCA^CCCAAA^^ 

GCAGGTTACCl'TGGCXSTO 

CCCT^CTOGCCAftAGTCAGT 

GACTGTATAAACAAGCCTAACATTC^ 
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ATCGCCCAAGCCCTGCCCTX^CTC 

M A Q A L PWLItLWMCSAGVtiP AH 
GGC^CCH^GCACGGCATCCGGCTC^^ 

GTQHGIRLFLRSGLSGAPLG 
CTGCCGCTGCCCCGG^C^CC^^ 

JjRLPRETDEEPEEPGRil G S F 
GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGC^ 

VEMVDNLRGXSSQGYYVEMT 
GTGQGCAGCCCCCCGCAGACGCTCAACATCCTGGTG^ 

V G S P P Q T L N I L V D T G S 3 N F A 
GTGGGTGCTOCCCCCCACCCCTTCC^ 

VGAAPHPFLHRYYft-RQLS ST 
TACCGGGACCTCCGGAAGGGTGTGTA^ 

y rdl r kgvyvpy t qqkw e o e 
ctgggcaccgacctsgtaagcatcccc^^ 

l g; tdlvsi-phg£*mvtvrah-i 
gctgccatcactoaatcagacaagtc 

aa-xtesdkffingsnweg i l 

GGGCTGGCCTATGCTGAGATTGCCAGG CCTCACGACTCC CTGGAGCCTTTCTTTG&CTCT 
G Li A Y A E I A R P D D S L Si P F F D S 

CTGGTAAfeGCAGACCCACGTTCCCAAC^ 

L vkq tkvpnlf .s lqlcg A GF 

CCCCTCAACCAGTCTQAAGTGCTGGCCTC^ 

P L tt Q S BV LA SV G G 5 M I I G G : I 
GACCACTCGCTOTACACAGGC^ 

DH£TL. YTCSLWYTPIRREWYY 
GAGGTCATCATTGTGC^GGTCGAGAT^^ 

BVI. IVRVEINGQI>LKH1IC KE 
TACAACTATGACAAGAGCATTO 

YNYDXSIVDSGTTHLRLPKK 

gtc5^tgaag ctgcac5tc^^tccatcaag 

vfeaavksixaasstekf pd 
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G^TTTCTGGCTAGGAG^^CAGCTGGTGTGCT5GCAAGCA(^CACCACCCCTTGGAACATT 
GF'WLGEQLVCWQAG T T P W *3 I 

TTCCCftGTCATCTCAC^ 

F P V I SliYLMG'EVTMQSPR IT 
ATCCTTTCTOCAGCAATACCTC 

I LFQQY LjR FVEDVATSQD L>C 
TACAAGTTTCCCATCTCACAGTCATC^ 

YKFAISQ SSTGTVMGAVIME 
GGCTTCTACGTTGTCTTTGATC^ 

GFYVVFDRARKRIGFAVS AC 

CATCTCCACGATGAGTTCAGGACGGCAGCGGTGGAAGGCCCTTTTOTOACC 
HVHDEFRTAAVEGP FVTLDM 

GAAGL*XTGTGGCTACAACATTCCACAGACAG^ 

EDCGYNIFQTDESTIiMTI AY 
GTCATGGCTGeCATeTGCSCC^ 

VMAAICA LFMLPLCLMVC QW 
C^CTCCCTCCGCTGCCTC 

KCLR CDRgQHD D FADDIS L- L 

AAGTGAGGAGGCCCATCGGCfc^^ 

K 

CTTK3GTCACAAGTAGGAGACACAGATGGCACCTGTCGC CAGAGCACCTCAGGJVCCCTCC 
CCACCC&CCAA&TGCCTCTGCCTTCAT 

G G ACTGTAC CTQ TAGQAAA C A G AAAAG AG AAGAAAG AAG C A CTCTG C TG G CG G G AATACT 
CTTGGTCACCTCAAATTTAAGTCGGGAAATTC^^ 

T'lVI TCCAC CA TT C C TTTAAATT5Z TCCAA C CC AAAG TA TT CTTCTTTTCTTAG T j H v TCAGAA 
GTACTGGC^TCACACGCAGGTTACCTTCGCG 

AGACCAAGCTTGTTTCCCTGCTGGCCAAAGTCAGTAGGAGA*G<3ATGCACAGTT*PGCTATT 

TGCTTTAGAGACAGGGACTGTATAAACAAGCCTAACATTC 

ATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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HA PA LHW L, L. L W V <S 3 G M L P A Q 
^RAACCCATCaXiRC^TCCarcnTTC^ 

G T H L G I R L P. L R S L A G p p L G 

Ca^GGOMCCCCCMQAaACTaajOGA*^^ 

LKJjP K E T D B E & ERP G R K (5 £ F 
GTSGAGATGGOSGAC^ACCTG&GGGGAAAGTCCGGCCAl^^ 

VEMVDNLRG'KfiSGBGyyVEMT 
G TA QGCA-3C OCC CCA C AGACG C TCAACA TCCTGG£DG G ACAC G GGCAGTAGTAACO? PTOCA 
VGfS-pPOTLMTTi'VJJTCiflSTflPA 
GTCGGGGCTCCCCCACACCCTCTCCTCCiLTO 

VGAAPHPFLBRYYQR QJ. fi £T 
TAlCGA^^l^CCXSAAAGGtt^ 

YRPIjKSCVYVPYTQQ.KWEGE 
C^GGGCACCGftCClWi^AyCAU'^^ 

LC TO Ii V S3 P13G PNVrVRA K 2 

A A I T E S DK F F 1 M G 5 N W E G I L 

G L A Y AH i ' A K P L> D S L Ji P K K D S 
^TRtTOa^CAOACCCftC^^ 

L V K 0 TBI PNIFSLQLOG AG. F 
CCCCTC AA CC AOAC CGAGG C AC TCG CCTCG G TG GGAG G GAGCATGA TCA T7XK3G TCGTATC 
P L S 0 TEAL A 5 V -G & SMI I GO I 
^OCACTOGC^TirACACGGGCftGrcT^^ . 
DHST. YTQSIjWYTPIRREWYY 

E V I IVRV EIMGCPLKUDCKli: 

Y N Y D K 5 I V D S G 'i' 0? N I, K L, P K K 

G TA TT'TOAA&C TOCCG T CAAG TCCATCAAGG CAG C C TIT C TCGAC G GAGAAGTTC C C G GA T 

V P " E A A V K B IK A A SJ3TBK FPD 

G GC T37TTG GCIAGG GGAG C AG C1G G TGTG CTG GCAAGCA G GCA C G AC CC CTTGGAACATT 
G F. W Jj G E £ L V C W -Q A □ T T P W W I 
raCCeifceTtATTTC^^^ 

F P V I STjyLMGEVTNQSF RIT 

ILP 9 9YL.RPV^UVATS9DI>C 
TACkACTTCGCTSTCTC^CAGTCtt 

Y K F A V S 2 fiS T G T V M 6 A V I M E 

GFY tfVFDRARX- R I G F A V S A C 
C^TCTGCAC<^a^^OTTV:MGACGGCGGCA 

K V H D E F R T A A V E £2 P FVTA DM 
GAAGAC "TOTC GC T1ACAACA TI^'C C CA G ACAGATgAGTC AACAC TTATGA CCA'IIAGCC TAT 
ED CC YWI PQTDESTLMTI AY 
GT^ATGGCGGCC^CTGC^ 

V M A ,A I CACiFMIjPL'CIiMVG'-PM 
RCL R C Ir R U - Q H D D F A D D r S L L 
K 

CTTTCGTC^CAT^Gl^GA<3CrATC3C^ 

C AC C AAC C TOC C AA TG CPPCTG GOG "DGA C AGAACA G AGAAATC A G GCAAG C TGGJL TT A CA 

QC^TTGC&C^TCTARG&CACA 

CCTTAGGCACCAjCAJACTTO^ 

CQ>3CCCAOCATCCOTTA£&<?^ 

'i-^^CGTCAEAC^TCAGGClVlCCCGGCA^'GUXSTC^^ 

TGA^QSGACTGCAGACTCAAGCCTACACTCGTA^ 
GAA 
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FIGDRE 5 



1 "MAQ AL.PWLLLiVIM-GIAGV1iP AHGTQHG I RLF1RSG LGG APLGLKLFRETDBE 5D 

II II I I I I I ■ I • 1 • I I I II I I I I I I I I I I I II II II II II Ml 
1 MAPALJIWLL1.WV<5 PAgGTHLG ZRL PLR5GL AG PPLGLKLPRETDEE 50 

51 PEEPGRRGS FVEMVUNLRGKSGQG YY VBMTVG SP PQTIjKriLVUTCS ST-JFA 100 

i ri ii i ill ii ii ii ii ii ii mil ii ii ii ii nil in inn ii i 

51 G EEPGKRGSFVEMVENLRGKSGQGYVVEIMTVG SFPQTIjNT L VDTG5 SNFA 100 

101 VGAAPK PFLKRY YORQIrSST^RDLRKGVYVPyTQGKWEGS W5TDL VS IPH 150 

I M I.I I I I I II I I 11 I I I I I M I I I I M II I I II I I I I I I I I II I I 1 I I I. 
101 VGAAPH PFTiHRY YQRQLSSTYRDLRKGVY VP YTQGKWEG ELGTDLV5 IPH 150 

151 GPMVTORAKIAAITESDKFF INGSMWBGILGLAYAI! IARPDDSLEPFPDG 200 

I II Mil II II II II III Ml II I MM II II II II II Ml Mill 1 1 II 

. 151 GPNVTTOAN I AA1TESDKFF INGSNWBG IliGLAYAE I ARPDDSLEPF FDS 200 
201 LVKQTHVPNLFSLQLCGAGF PLNQS EVLASVGGSMI IGGIDHSLYTG SLW 250 

I II MhlMIUI II MMIII-1 Mil II IIMIIM IIIIMI II 

2 01 LVKQTHIPNIFSLQLCGAGFPLWQTEALASVGGSMIIGGIDHSLYTOSLVJ 250 

. . * * - * * 

251 YTPIRRE^'YEVIIVRVEINGQDLKMDCKBYI^DKSIVDSGTTS'ilLRt.PKK 300 

II M II IIM II IIMI MIM II I II II II II II II II MINIM Ml 

251 YTP I RREWY YEVI I VRVEINGQDLKjMDCKBYWYDKE rVDSGTTNXiRLPKK 3 00 

3 01 VFEAAVKS IKAA5 STEKPPDQyWLQBQLVC WQAGTTFWWI F PVI SLYLMG 3 50 

^ MM tl llllil II II M It IIMI IMilllHM Mil II II IIMI.I 

351 EVTKJQSFR ITILPQpYLRP VKDVATS QDDCYKF AI BQSSTGTVMG AVTME 40Q 

II Mill II IMMIM II II IMMIII II II IIM MUM Mill I I II 

3 51 EVTKfQSFRI TI LPQQY1JIFVEDVATS QDIX7YKF AVSQSSTGTVTMjGiAVTME 400 

■ ■ • • ■ * 

401 G FYVVFDRARKR I<3FAVSACHVHDEFRTAAVE(3 PFVTELDMEDCSYl^ I PQT" 4 50 

Ml M M II II II MINIM MIMM II M II Ml 1 1 1 1 1 I M MM 
401 gfywfdrarkriqfavsachvkdefrtaavegffwai^^ 4 50 

451 dj2 stximtiayvmaai c alfmlplclmvcqwhclirclrqflhddfaddi sll 50 0 

I II II IIMM II II II II II I II Ml IIM II MM 'III MM II III 

d51 DESTLMTIAYVMAAI CALPWLPLCIJ'IVCQWRCL.RCLRHQHDDFADDI SLL 500 

501 K 501 
[ 

501 K 501 
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FIGURE 6 (1) 



rtftgMTSfeQQMCsROS T Q K G I B 

L P Li Ft £ £ Ti Q G A P I, Q J, J? J-i P II E V 

GA CGAAGft GCC C G AGG AGCCC GGCC GGA G GG GCAGCTTTG GGA G ATC^TX^iA C AAOCTG 
DEEPEEFGK SG5FVBMVUNL 

AG^UC^CTi^G^CA^i^^ 

RCiKSCQ^VYVSMTVO SP PQT 
CTCAACA TCCTCGiTGGATACAGGCAGCAGTA^^ 

LH I Li V D TG £5 SWFAVGAAPH P 
TTCCTCCATC:i3CTACTAC:CA<^G^^^ 

FLHRYYpRQL & STYR D L R K G 

GT3TATG TG C C C T2iGA.C CCAG GG CAAGTG G GAAG Go G AG C TG GG CJLC CGA C CXFGG TAAGC 

V Y V P Y X U Gi K W E E L ts> T D L V JS 

ATCCCCCATGC^CCCAACGTCACTO 

IP]CGPHVrVRA»rAA ITESD 
AACTTC^CAT»:^e£QCTHX^^ 

KFFJNOSBXVEGILQ LAVAEI 

G C C AG GC C TGA C GACTCXTC TGGA GCC TIT C T*I"T3AC T C TCTGG TAAA G CAGA C C CAOG TT 
Aft PD 1> 3 LEP F F D £ LVK Q T H V 

C C CAJL.C-T TCT TC T T C C TG CAGC TTTG TGG TCCTG G CT TCC CCC TClAAOCAG 1 ! *CT S AA0T^5 
PML.K BJLQLC(SA<S"P P L N 0 £ E V 

LASV CGSUI IQQIDICSLYTG 
AGTCTC1TGGTATAC ACCC ATCCGOCGC?^ 

5 L» *W Y X I 1 I K ft E W Y V E V I I V R V 
GA£ATCSlATnGACAC«^ 

ErWGQDIiKMDCEEY HYDK Si 

GTGGA C AG TGG CACCAC CAft C CT 1>!ZG1^UGCC CAAGAAAG TG TTTGAAGCT£ CAG TGAAA 

V D S G r T N L R LPK KVFEAAVK 

TCCATCAAfiCX?ftGOeTCCTCCACGGiM 

SIKAASSTEKFPDGFWIiG 15 Q 

CTG GTGT3 C TG GCAAG CA GGCAC CA CC CCTFGGJiACA TTTVC OCA G l^GA 'ICI^CACTCTAC 
I*VCWQAGTTPWNIFI»VI SLY 

CTAfcTOGGTO&>3TTACC^^ 

LMOEVTWQSFRITILPQQYT. 
C^nCC! AG TGGAAGA, TG7TG GCCACGTC C CAAGA CG ACTG TTAC AAG T™3TG CC AT C *PCA C AG 
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RFVEDVATSQDDCYKFJLlS q 
f? S TftT V W G A " V I M E O.PYVVP O 

RARKF I G F A V S A C H V H D E F R 

AiX^CAGCOGrasAA^ 

f -f A A V y 1' FVTLUMEDOGVm I 

anJscAa?te^ATo?ic;TOrtTOA 
p p v j> e s *' 
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FIGURE ? <1J 

' * M A S M T G G 0 Q M G R S M T 3 D g 

P R E & & S T H G I R L P Ej Pv S GIi 

GGGaaCQCCC^CCTOGGG^TGCGGCTl^eC 

G GAPLGL.HLPRETDEE P E E P 

R R R £2 £ FV EMV D WLRG.K S G f? G 
TTlCTACGTOGlAGATaACCGT^GC^C^ 

YYV'EMTtftfSPPeTLNIkVDT 

OSSNFAVG AAPHPPL. H R Y Y £ 
AGGCAGCTGTOI^GCAI^^^^ 

R£2L£3TYRr>*5iR K « V Y V P Y T" Q 

C^Cl CAA ft CI A &3A □ CT>QGG C^FLCCGAC C*T GG TAA©CA1>"CC C CAT03 CCC CAACG TC 
G K W EG T3 L G T OL V S 1' P H G 1> N V 

FVRJkNTAAirE SDXFFINGS 

NWEGILGI. AYAE3ARPDD SL 

G AG C C TTTC T TTGA CTCT C 1\5G TAAA 0 OA/^CX^CACGTTOO CAA C £ TTCTOCO TG CA<2 
EP FFDS L T/KQTE3VPNLPS.L0 

T, CCAGFPLNQ 5 EV£iA'5VC3<£ 6? 
AT^TCAaraGAGGTAa'CGACUACTt^ 

MI L ^ 0 I DHSLYT^SLWYTPI 

RREWYYEVII VKVEINOgDL 
AJJ^TGGACTOC&AGGA^^ 

KMDCK EYNYPK-SIV.PSCTQ'N 
OTT^fiVrT^OCC^GAAAGTCTTTGAAGCTC 

LRLPKKVPEAAVKSIKAA DS 

ACGQ AGAAGTTCCC TG ATG GTITX^SG CTA G (&JS&£*C3i&<JTGtyI G C TY^S CAAG CAGG£ 
TEKFPDGPWLGEQLVCWQAG 

ACCA CCCC TTTOGAA CATTI^ TOO^ACH^AT £ TCACTCTA CCTAATGG <2TG AOSTTA C C AA £ 
rTPWNIFPVJSLYL MOEVTN' 
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Q # F R III L POQ * L R PVEDV A 
ACOTCCCWtf^CGACTC^AC^^ 

TSQD-DCYKFAI£QS£TGTVKi 

AGCTV^TTAT C^/IOGL^GGGC'I'T CTA C GT TGT CT'TOOATCG QGCC CG AAA TlC Gft 7\ TTGGC 
ftAVIMEOPVVVF DRARKKI G 

FA V SACHVHPEFRT A A V E <S P 

FVT.LDM EDCU VW r PQTDES * 
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FIGURE 8 fl) 



M T- Q B G I RL P L R 5 ft Li G G A P L <3 
J.i R LP RE T D EE PEEPGRRG S P 
VEMVDNLR^KSGQGYY VEMT 
VG .SPPQTLiH T LVDT-GSSNFA 
VGAAPHPKLHKYYQRQb^S'J.'. 

Y R DLK K G V Y V P Y T £ G K W E G E 
ClX^SCACUGACCTGG'l'AAGC^l^ 

L- G T E> L V # I PKUFNVTVRANI 
GCTCCCATCnCTCAfcTCAGAC^^ 

AAITE£ I>KFFIN^3HWEGI L 
G- L A Y A E IAEPDD5 LEPFFDS 
bVKfiTHVPNI/FST. Q I, C a & Ci F 

plnqsevlasvggsmi 1 G G I 

D33SLYTG SLWYTPEEREWYY 

GAS IV^TOATTO TOOS G GT l ^ G^jGATCAATs^' i^0A££iA TCT3AAAA TGQA CTG FAA£GA & 
■R VI I VP V F. IN -C2 Q D Li KMDC X V, 

TA C AA CT\i\TG ACAAGAG Cft TTC7TG GA CAOT G GCACCA C C AA C C T TCGTTTCCC C^LftGAAA 
YNYDKSIVtfSGT T AJ L K L F K K 

aTGTTTGAA&CTC^ 

V F E A A V K S I K A A £ S T B K PPI> 
GGTTTCTOCOT/iaGAQAGCAjC^T^ 

<3 F W Li G E Q LjVCWOAGU'TPWN I 
^ITCCAOTCATCTCACa'CraCCl^ 

FPVIKLYLMGEVTNQ2FRIT 
ftTCCTTCOGCAGCAATACCTC 

I I. PQQYIjRPVEDVATSgDDC 
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TACAA OTTT G CCA TCTCft C ftCSTCA TCC AC G C ACTO TTATQ GGA GC TGTTO. TCATOGAB 
YKFA 1 S Q.S STGTVMGAV I MK 

J1 * 
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Ma n & t . .t .t MMttarnrr .to ws^wrtT t? t . PLRSGD3G APIiGIiRLPRBTDEE 

VCA&PHP FLKRYYpjRC^SSTYKDLRX&VWF PH 
G PWVTVRftNI AAITE 5DKFFINGSNWEG 1 LGIAyAEIARPDDSLEPFPDS 
L VKQTHVPETLFSIiQLCG AGFPLWQ SEVLASVGG SMI IGG IDHSLYTGSL.W 
YTPrRREJWYYEVI f VRVEINGQDLKMDCKEJYNYDK SI VDSGTTNLRLPKK 
VFEftAVKS I KAAS STEKPPDGPWLj5EQLVCWQAGTTPV?MI F PVI SLYLM& 
EVTNQSFRI TILPQQYLRPVEDV ATSQDDCYKFA ISQ SSTGTVMGAVIME 
GFYWFDRftFKRIQF AVSACHVKDEFRTAAVEC3 FFVTliDMEDCGYNIFQT 
DE5 
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PESPGRJ^SFVEMVDHLRGKSGQGYYVEMTVGSPPQTl/MILVDTGSSMPA 
VGAAPHPFLHRYYQROLjSS TYRDLRKGVY VP YTQCKWEX3RLGTDL VS I PH 
GPNVTVRiUnAAITBSDKPFINGSNWEGIIiGLA.YAEIARPDDSLBPFFDS 
L VKQTOVPNLF SLQLCGAG-F PLKIQSEVIAS VGGSM J XGG IDHSLYTG SLW 
YTPIKREWY YEVI IVRVE INGQDLKMDCKEIflJYDKS IVD5GTTNLRLPKK 
VFEAAVKSIKSAS STEKP PDGPWLGEQLVCWQAGTTPWKTI FPVTSLYLMG 
BVTMQSFR IT.ILPQQYtiR PVEDVATSQDDCYKFAIS QS STGTVMGAVIME 
G VVFDRARKRTGFMFS ACHVHDEF71TSAVBG PF VTLTMEDCGYN I PQT 
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SEQVmOE LISTING 



<110> Gurney, Mark E. 

Biankowski, Michael a\ 
Heinrikson, Robert L 
Peirodi, Luis A. 

Pharmacia & Upjohn Company 

<130> G177.I' OP 
<X4 0> 

.V 

<15J> 1 598-09-24 

<17D> Patents Vcr. 2.0 

<21D> 1 
<211> iew 
<212> DIVi 

<213> Hotho sapiena 
<400> 1 



atfftfccgcaG tggcccgggo gctgctgctg cctctgctgg cccagtggct cctgcgcgcc 60 
gccccggagc tflgeeccege gceattce^g ctgccectcc gggtggccgc ggccacgaec *;>Q 



1 



WO 00H73<9 



pcmisfwiossi 



cgcgtagttg f^ccacccc gggaco<-giJL3 acccctgci^g dU^g^cecgc cgacggcttg 
gcgctcgccc tggagcctgc cctggcgtcc cccgcgggcg ccgccncKrfct cttggccatg 240 
gtag&^ac^: t.gcaggggga ctcr.ggo-cyc grjc tac taw t^agfttgcrf. gat^ggtfa^r. 31)0 

cccccgcagti agctacagab tctcgbtgac actggaagca gtaactbtgc cgtggcagga 3 60 

ft 

wccccgcact ccbacataaa caegtacttb gescacagaga ggbctagcac ataccgctcc 420 

aagggct.ttg ftc^gtcacagt. gaagfcacs&o* Cfe^ggfcAgtft gg*i?g&a > i.?!:t > . cgt-.tig^gg** 4BO 

gacct^tca ccatccccaa aggcttcaat acttcttttc ttgtcaacat tgecactatt 50 O 

tbtgcmtcag ctgaatttcbt bttgoctggg abtaaatgga abggaatacb tggectaget GOO 

tatg^cftca^ ttgccaBgcc at.^aagr-t^r. <r:t:gyaig^:t rvir.r.cgficrt-r: cct^rftgatta fi&l) 

caagcaaaca tccccaacgt tttctccatg cagatgtgtg gagceggett gcccgttgct 72D 

ggAtc-Lsasici coattcryisatfl* U*wbcbb<atc bfcanatBCaeir* btj3seiccctei«g tttgtataDa 7S0 

ggagacetct. ggf.fctaeccc tatf.^ggaa gacfr.grff.^crt ao£cagaf.ag tt a^ttcdgtwwi S4 0 

t tcnaaa b t g gaggecmaaq ccttaatctg gaetgeagag agtataaege agacaaggee 9*00 

a£cgtggaca gtggcaccac gctgctgcgc ctgacecacfss affgtgtttga tgr^ggtrf g t:g £6 0 

sraRgctgtgg cccgcgcatc tcbgattcca gaabtctctg atggtttc-tg gactgggt-ce 1020 

cag-ctggcgt girLggfe^gasj tt.<: gg*aAe?4 i^r.t-.rfgtirsf.l-. *c^r.ac*:£.ii* fn$t.<:T-Citi*t.c? IQfiD 

tacctgagag atgagaactc cagcaggtca ttcegtatea caatcctgcc tcagcttbac il<50 

attcagepcas t.tj& tffggggo cggcccg&fct tatgatitBtt twog*ttegg cattteacca 12 on 

tcoacciaatg cgcbggbgab cggtgc-cacg gtgatggagg gettcbaegb cabcttcgac 12 60 
ft 

^gagciociWRa aBagggbgqcr cttcgcaRccr agcccc-tgbg cagaaattgc aggtRcbgca 1320 
gtgtctrgaaa tt tccgygcc tttctcasca gaggatgtag ccagcaactg tgtccccgct 13£0 
co#tctttga gcgagcccat bttgbggabt gbgtcctatg cgctcatgag cgtctgtgga 1440 
gccatccr.oo f-ttftaULaal'. cgbcctscCy cUgvtflBvtfb bccEtftdLcu sjctftogt^c 15 00 
cgtgncccbg aggtegtcaa cgatgagtcc tctctggtca gaeategctg gaaatgaata 1560 
geeaggecbg acctcaagca accatgaact cage Cat baa gaaaatcaca bttccagggc 16 20 
agcagceggtf atcjjcitcHLis ucgctLLoL-t*. cbfjbucccac ecsatebboaa tebct^bbet L6S0 
gctcccsgat afcCtLctag* ttcnctgtet ttt£jntlctl sTzatt.btoaatf Dtttca«5iUs L7 3D 
etccctactt ccBsgfleaaa taattaaaaa aaaaacttca ttctaaacca aaaaaaaaaa l&Ol) 

<210> 2 



2 



WO 00/17369 



PCT/US99/20SS1 



<211> 518 

Ol2> PRT , 

<213> Hams sapiens 

<dOD> 2 

Met Gly Ala Leu Ala ArR Ala L*ul L*U Pro L>$U LtfU Al* Gin Trp 

1 5 ID "xh 

Leu Leu Arg Ala Ala Pro Olu Le»u All Ptv* Al* Pra Pb* Tbr L*U Pro 
20 25 3D 

L**U Ar^r Val Ala Ala Ala. Thr Asn Altf VAl. V*l -ftl* Pr^i Thr Pri> My 
35 40 45 

** 

Pro Gly Thr jUb Glu Arg Kis Ala Asp Gly Leu Ala Leu Ala Leu 

50 55 50 

Glu Pro Ala Leu Ala Ser Ito Ala GLy Al* Al* Asjj Hi* LsU Ala 

?d 75 BO 

Val Asp ASH L^\l Glu Gly Asp S^r HJy Arg Gly lyr Tyr L*u Qlu Met 
Hb 90 95 

Leu rift ciy Thr Pro Prft CUi Lye Leu Gin He- Leu Val Aep tfhr Gly 
lOO 105 11 0 

9er Asn Pbe AIei V/al Ala Gly Thr Pru> His Ser Tyr ILe Asp Tlir 
115 12?D 

Tyr Phe Asp TOix Glu Arg Ser sex l!hr Tyr Arc £er Lya Gly Phe Asp 
1*0 135 100 
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Vtil afcr val Lys Tyr otor Gin Gly ser Trp Ttor Gly Pbe Val Gly Glu 
1.4^ 150 155 160 

Asp lieu Val Otor lie Pro Lye Gly Pbe Asn Tftir Ser Ph.e Leu Val Am 
165 170 175 

lie Ala Thx lie Pbe Glu 2er Glu Abd Phe Phe Leu Pro Gly lie Lys 
ISO 1&5 19 0 

Trp Asn cly lie Lets Gly Leu Ala 'lyr Ala Thr Leu Ala Lys Pro Sex 
19S 200 205 

S^r ser T>*h RlU Thr Rn? Pb* Ar*p 0<?ar L^U Vtil Tlir Oln Ala Asn tl© 
210 215 220 

Pjto Abij val Phe Star- Mot GJ.n Met CyE Gly Ala G.Ly Lou Pro Val aIb 

230 235 240 

Gly Ser Gly Thr Asn Gly Gly Ser Leu Val Leu Gly Gly lie Glu Pro 
245 25U 255 

Siij; L*u Tyx Lys Gly Asp lie r l'rp Tyr Thr Pro lie Lys Glu Glu Trp 
260 270 

Tyr Tyjr Gin lie Glu lie Leu Lys Leu Glu lie Gly Gly Gin Ser Leu 
275 280 2BS 

Asn Leu Asp Cys Arg Glu Tyx Asn Ala Asp Lye. Ala lie Val Aep Ser 
290 2D5 300 
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Gly Thr uibr Leu Leu Asg Lea Prt> *Sln Lys Val Phe Asp Ala Val Veil 
305 J10 320 

Olu Ala VdI Ala Ary Al» ger LeU IIS Pro GJu Phc £<yr Asp *2Jy Pbe 
325 235 

rap Thr Gly Ser Gin Leu Ala Uys Trp Thr Asn &er Glu Tlir Pru Trp 
34 0 34h 

A* 

Eer ayr Phe Pr-o Ly3 lie i)er lie Tyr Leu Ars? A&p Glu A&u Sisr fiter 
355 360 3 65 

ArsJ Phe Am 11*3 Thr 11^ L^iJi Pre aj/n Lou Tyr TJ.c Qln Pro Met 

370 37S aBQ 

Met Gly Ala Gly Leu Asn Tyr <3Lu CY S uyr Arg Phe Gly lie Ser Pxo 
365 3 90 395 400 

£er Thr Asn Ala Leu Val He Gly Al*t Thr Vftl Jtot. GJ,u QJ.y Phe Tyr 
405 41 D 415 

Val He Phe JLsp Arg Ala Gin Ly* Arc* Val Gly Ph*> Ala. Scir Prr> 

420 425 430 

n 

AT 

Cys Ala Glu lie Ala <51y Ala Ala Vnl fl^r GIU II© Gi*r OJ.y Pro T?hr; 

435 446 445 

Ser Thr Glu Asp Val Ala EJer Astj Cys VkL Pro Ala Oln £<&r L&U Ber 
350 455 460 

<3Lu Pro xle Leu Trp 11^ Vnl S«r Tyr AJ.a I^U Met Ser Vnl oys aiy 
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4?Q 075 4B0 

M£ II* LfcU VAL J<£u 3J.e Val Leu Leu Leu Leu Pro Phe Arg Cys 

490 495 

Cli) Ara Ar^ Pro AX'Q Asp Pro nlu Val Val Aen Asp Glu Ser Ser Leu 
5DU 505 510 

Val ATtf Hiii Arcr T.ys 

-:210> 3 
-:212> DMA 

<23.S> HttlK? rsapi^tf 
<4D0> 3 - 

Dtggcccaacf ccc Cgccctg gctoctgctg tggatcrcrRcg c^gg-sg tec U ucctscveacs 60 
L3u«cccGgo scggcatcc^ gctgc^^Uj eg o&gcg f : t.gggggg<^g<: eciccetgggg 12 D 
ctgcggctgc cccgggagac cgacgaagag cccgaggagc ccggsccggag gggcagcttb ISO 
gtggagatgg tggacaacct gaggggcaag teggggcagg gc-tactescsrt ggapatrrcicc 240 
gtgggosiaH^cs ccoc^QanFRv getvti&a&tcr ctggtggata caggcagcag taactttgea 3 DO 
gtgggtgctg ccccccaccc cttcctgcat cgctactacc agaggcagct gtccagraoa 3 60 
baccgggacc beeggaaggg tgtgbatgtg ccctacaccc eigggcaaqtc STSjaaasUtf-sitf 42 O 
ctD^^aocs? acctggtaasT <mh t wOOC flit, ggccccaai^g tic^tc t.gtgcrg tgecaacatt 4 BO 
gctgac-dtca ctgaatcaya c-a&g 1 1<: &t.e ateaaegget ncaactggga aggcatc ctg 5dO 
gggctggcirt Jitgotgsgat tgccaggcct gacgactccc tggagccttt ctttgactct 60 D 
ctggtiaaagc agacccacgt tcc<?aaoctc ttcbccctgu wCtfcttbqtug bgctggcttc 
ccocrtcaaco agtctgaag-t gr'tgsiootct Dtoggaggga gcatg^tefct tggaggtstc 720 
gaccaetcgc tgtacecagg cagtebctgg tatacaccca boeggeggga gtgsbnttfcr. 7S0 
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garfgtc**t.4:a ttglia^tfggt. ggasatcwat ggacaggatcr tgaaaatgga ctgcaeggag BdU 
tacaactatg acaagagcat tgtggacagt ggcaccacca accttcgttt gcccsagana SOD 
gtgfcttgfuiij cU3w*£t<>&w atectttcaeirf gi?&gcctc^t. *:r:ai*ggagfiEfi( fft.tceet-s« 9 6D 
ggtctctggc taggagagca gctggtgtgc tggcaagcag gcaccaDccc tfcggaacafct 1D20 
ttcccagtca tctcactcta cchaatgggt gaggtteicca accagfccctt ccgcatcDcc 1060 
at.o<>tt.<M^c ttiJccitttaucL gaagatgugg vzci^iqncxic^ 4g*cgatrt.gr_ u<ao 

t aca age r.tg e^r^t-Cfte* tj t.<:&tc r>a<:g ggcactgtta tgggagctgt tatcatggag 1200 
ggcttctacg ttgtcbttga tcgggcccga aaacgaattg gctttgctgt oagcgcttgc 1260 
ca^Utfwcg «Uf*!jl;tong u^ctfacjagcg grggAAggcc: ctttitytcat- ^T.tggacat.y rt:52D 
gaagactgtg gcr.&cs&eat. tcc&^ageca gatgagtcaa ccctcatgac catagcctat 1360 
qtcatggctg ccatctgcgc cctcttcatg ctcccnctct occtcatmrt sjtgtcagtgg 1440 
c<fcr.gw.g; rjct!j6CDt.E3tiif ccaGragcar. g*r.gairr.t.f_r$ ^Af.yao&r. ct^&ctgGtg 15 no 
aagtgaggag grccatgggc agaagataga gattcccctg gaccacacct ccgtggttca 1560 
ctttggtcai? *arftfctf!2ag* oaeagfet.ggc: acctgtggcc a<jngcacct.c feggacccitec it;;ao 
ccacccacca aatgcctctg ccttgatgga gaaggaaaag gctggcaagg tgggttccag 1680 
ggfectrft-Afec ivDtag^aattc *c?uu*©gr*i£a *i!3***g**LK: arit^bgrrt.gg tiqtjgz&X^c.t. 3.7^0 
cttggtcacc tcaaatttaa gtcgggaaat tctgctgctt gaaacttcag ccctgaacct 1S0D 
ttgcevaccn ttcett.tn.aa ttctncaaco vno«gt;ftt.tu t U.» 1 1 ttc tt. agttitCifiigft^ ^BftD 
gtactggcat cacacgcagg ttaccttggc gtgtgtccct gtggtaccct ggcagagaag 1920 
agaccaagct tgtttccctg ctggccaaag tcaj? bci^gafr agaatgcaca srtttBcUatl 19%n 
tgctttagag *c*g!2g*Ct:g ta.r.asacaag cctaacattg gtgcaaagat tgcctcttga 2D40 
atfcaaaaaaa aaaaaaaaaa aaaaaaaaaa 2070 

<210=> d 
-=211> 501 

<213> Honiw sapiens 
<4D0* 4 

Met Ala Gin Ala Leu Pro \frp Leu Leu L^*u Trp Itet <3ly Ala 61y Val 
1 5 10 15 
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lifcU Pro Al«. BIjl? Gly Thr t51n Kris oly He Arg ),ou Pro T.rm Arg Ser 
20 25 30 

Gly J^u my niy ftls Pro r.cu aly Leu Arg Leu Pro 7Vr*j niu Thr Aep 
35 40 IS 

o.n; o.h* prrt till? «m Pro niy Arg Arg Gly ser Pht- val. oju Wet Val 
50 55 60 

Asp Asn l.au Arg aly Lye Ser Gly Gin Gly Tyr Tyr Val oiu Met OJbr 
it 

^ 70 75 80 

Val Gly ser Pro Pro Gin 'ihr L&u Asn He Leu Val Asp 'Itor Gly ser 

so 95 

Sr>r Aaii PIlb Ala Val Gly Ala Al* Pro H.t* Pro EtiG L*Li His Ar£ UYr 
100 105 110 

ayr Gin A*g am TjM .Se>r Ser tfhr ayr Arg Asp Leu Arg Lys Gly Val 
115 120 125 

Tyr Val Pro Tyr Thr Gin Gly Lys a'rp <3lu Gly Glu Leu Gly Thr Asp 
13 0 13 5 140 

Leu Val Ser rla Pro His GLy Pro Aen Val tfhr Val Arg Ala Abts He 

150 155 160 

Ala Alft ris Thr Glu Sfcr A*:p I*ye Phe Pb<* oj.o r;iy sar Asm Trp 
1*5 170 175 



WO 00/17369 PCT/USM/MSSl 

Glu Gly lie Leu Gly Leu Ala Tyr Ala Glu He Ala Arg Pro Asp Aep 

180 ias 19n 

Ser Leu Glu 1'ro I'he Phe Asp Ser Leu Val Lys Gin Ihr His Val Plw 
1*5 200 2l)h 

Asn Leu Phe ser Leu His Leu cya Gly AlsTGly Phe Pro Lea ilsn Gin 
210 215 220 

Ser Glu val Leu Ala Ser Val Gly Gly ser Met Lie lie Gly aiy lie 

230 2^ 540 

JM 

A&p His £?er Leu Tyr Thr Oly Ser Leu Trp Tyr Thr PlO lit? Arc* Art? 

24S 250 2S5 

Glu Tip Tyr TY^ alu Vsl He He VSl Ax-g Val Glu He Aen Gly Gin 
260 2G5 270 

ASfc? Leu Lys liet Asp Cys Ly* Glu Tyr Asm Tyr Asp Lys S^r I1b Val 
275 280 2B5 

Asp Sar Gly Ifcr l<hr Asn Leu Arg Leu *ro Lyg Lys Val Pb* Glu Ala 
2 & 0 29^ 300 

Ala Val Lys ser He Lys Ala Ales Ser Ser Thr Glu Ly* PJi* Pro A&p 

310 3lh 

Gly J?he Trp Leu Gly gLu Gin Leu val Cys Trp Gin A La csly Mir U*hr 
325 33<? 335 

if 

Pro Trp Asn He Phe Pro Val lie ser Leu Tyr Leu Met Gly Glu Val 



WO 110/1736* PCTVUS9WMMB1 



30D 345 350 

tfhr asm Gin Ser Phe Axg lie Thr xle Leu Pxo Gin Gin Ty* Leu Axg 
^ ■ • 

355 360 355 

Pro val Glu Asp val Ala ihr Ser Gin A Bp Aep cys Tyr Lys Phe Ala 
370 375 3ftD 

He S£>* olv. ser Ser tfhr Gly Thr Val Met Gly Ala val lie Met Qiu 
i65 390 355 

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lye Arg lie Gly Phft 
405 410 

Val Ser AId Oys Val Mi& Ae? P ^lu phe Ars? Thr A1d A1g Val G=Ua 

dZD *2S -430 

Gly Pro Pli-a Vftl TJl^ Leu *^P Met oiu ^Y 3 Q fy rj ^ r Aen 11 A * Pr<lj 

445 

<Sln Thr Asp Glu ser tfhr Leu Met Thr lie Ala Tyr val Met Ala Ala 
450 055 460 

Tie Cya Ala Leu Phe Wet Leu Pro Leu cys Leu Ket Val Cys Gin T*p 
465- 4?0 475 480 

Arg cys T.iSU Atjj Cys L^u Arg R in Hi a Aep Asp Ph*i Al* A»p Asp 

<j£5 490 03* 

lie Sur L*3U Leu Lys 
500 
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<210^ 5 

<211> 1977 

<212> TWA 

-:213> HairK> sapiens 



<400> $ 



CI M^— 1— t CKiSL^ 


ccctcjccctg get cot got cj 


tgoab^rqacg 


egggagtget 


gcctgccGQO 


w 


QVTCu!vCCut|U 












j. ij 




cccgggagac 


cgacgaagag 


cccgaggagc 


ccggccggag 


gggcagctct 




V| L ^LJUiJ, U y y 


tggacaacct 


gaggggcaag 


teggggc-agg 


getactaegt 


ggagatga.ee 


n 






gctcasscatc 


ctggtggates 


caggc&gcag 


taactttgea 


-i u u 


CTtocrcrt act ts 


ccccccat?cc 


cttcctgcab CRcbacbacc 


^nsgficagcb 




3-GO 






tgcj^t.^r.yt.g 




agggcsagng 


ffgaaggggag- 


420 


ctcrcrccacccr 


acc tggtaag 


cabcccccat 


ggece caacg 


tcactgfcgcg tgscctsioatb 


48-0 


tj <2 tgcOa'Lcci 










feggcetcirtg 


Sii U 


y- y y w u y j w ^ w 


atgetgagab 


tgDCEuggctt 


bgtggt^cbg 


gcttccccct 


coaccagtc b 


6. 0 0 


gsiagtafcV.oy 




fcgg£*gc*l*.ry 


ati^atit.ggag 


gt.jat^ge^ca 


ctcgctgtac 


tfc'D 


acaggcagtc 


tcfcggtatec 


acc-catccgg 


cgggagtggt 


aetatgaggt 


gatcattgtg 


72 0 




tcaatggncei ggatotaeinn at^gaobgen 


£U3Hatf been?* 




7P0 






c Arcane r^tt 






t.^agctgcE! 


BdO 


gbcaaatcca 


tcaaggcagc 


ctcctccacg 


gragaagbtcc 


ctgatggttt 


otggcbagga 


900 




bgtgcbgn<?« aiTcaiitjc^co 








9^0 




tufgyusteygt 








r.ccgcageea 




bacctgcggc 


cagtggaaga 


tgtggccacg tcccaagacg 


acbgtbacaa gbttgecate 


1OB0 


tcacagtoat 


ccacgggcac 


tgbtabggga gctgbtatca 


tggagggctb 


cbacgbtgto 


1L40 


tbbsiatcggg 


cccgaaaacg 


aabtggctbt gct-RbcaQCCT 


cbbjFcoatgb acacsfabtfeitf 


1200 


ttcaggatrgg 




ft-ggec-ct-ttr. 


gtcaccttgg 


scatgg&fcga 


ctgtggctac 


12 60 


aacattc cbc 


&gac *gatga 


gtcaaccctc 


atgaccabag 


cctatgtcat ggcbgccatc 


1320 


tgcge«<-cbcb 


teatgebgco 




atsgtgtgt-c: 


agtc2sac5cb!j 


ocrtc cgc tgc 


13 



II 



WO 



ctsacsccagc agcatgatga ctttgctgat gacsitctccc tgctgaagtg aggaggccca 14-40 
tgggtJsgAacj *tagagat.U: QecttfL**';'?* vaccfccftgT.s gtteactr.tg' gr.t:fii*:afcgtfl ibao 
sgagacacag atggcacctg tggccagagc acctcaggac ectccccacc caccaaatgc 1560 
ctctg^rrtr,g t<Ju ag***^ ttfc^wtggOtgLJ ce:wtf!£t£jtfL$t: tewdtfSwoL fft-iivfctGC&S 1620 
gaaacagaas ag^fp^tffea* oaagcact.^T: qct txjtj<:qq<j h at.a<;f-C!ttgci t.aa e cmcaaa 
tttaagtcgg gaaat tct gc tgcttgaaac ttcagccctg aacctttgtc caccattcct 17 dO 
ttaesafctctc coacccaaag tat tct tct t ttcttagttt cagaagtact ggcatcacac 1&00 
gcaggttafic: t r.f/i^igT.g t>Q tctrcr.gtgg t: &<:t;c:tq(j<i*q *i3*H.tjmgH.C<i fcftgettgttt lSfil) 
occtgctggc caaagtcagt aggagaggat gcacagtttg ctatttgctt tagagacagg 1&20 
tf-ar.-itsrtistaE acaagcctaa cattggtgca\aagafctgcct cttgDaaaaa aaaaaaa 1577 

*210> 6 

<212> PRT 

<2l3> Hoiiki sapiens 

<4D0> 6 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Otp Met Gly Ala Gly Val 
1 5. 10 15 

LrfiU Pro Ala 'His Gly Ufcir Gin tfis Gly Xle Aig Leu Pro Leu Arg Ser 
20 25 30 

G.ly Gly Gly Ala Pro Leu GLy Leu Arg Leu Pro Arg Glu Thx Asp 

35 40 45 

Glu Glu Pro Glu Glu Pro Gly Axg Arg Gly Ger Phe Val Glu Met Val 
50 5S 60 

Asp Asn Leu AV«r Gly Ly» Ser Gly Gin Gly Tyr Tyr Val Clu Met Ofor 
fis ?o 75 aD 
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Val Gly Sex Pro Pro Gin liar .Leu Asn He Leu Val A.sp Ttor Gly Ser 

90 £5 

Sex Asm Phe Ala Val Gly Aid Ala Pre Kis? Pju> Phe Leu His Ang Tyr 
100 1D5 110 

Tyr Gin Arg Gin Leu ser Jer 'lfrr Tyr Ar« Asp Leu Arg Lys (Sly VeQ 

.A* 

115 J. 2 a xy.5 

Tyr Val Pro Tyx Tbr Cfln Gly Ly& Tip 01 U Gly Glu L^u £ly Tbr ASP 
13 0 }3S 3.4 Q 

Leu vs.l II** Pri*> His Gly Pro Asr> v&l ffhr val Arg Ala Asix lie 

145 150 155 160 

Ala Ala rle yfhr Glu Sex Asp Lys Phe Phe lie Asn Gly ESer Aen Ixp 
155 170 r>b 

Glu Gly lie Leu Gly L*=m Airs Tyr Al« GlU 11* Ala Artf Ltftt Cy^ Gly 
li?n 1&5 L&O 

AJ.fii Gly Phe Pr<? Leu Asn Gin £ter «lu Val J^u Als Val niy Gly 
1&£ 2D0 305 

E«*r Met lie lie Gly Gly 11^ Ajsp His tfsr Lau* Tyr Thr Gly fiter hm 
210 215- 220 . 

Trp Tyr Thr Pro lie Axg Arg Glu I'rp Tyr Tyx Olu Val lie lie Val 

XT 

225 230 335 24P 
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Arg val Glu He Asm Gly Gin Asp ijeu Ijys Wet Asp UyB fcys Glu Tyr 
245 250 255 

at . . 

Jisii Tyr Asp Lys S*r lie Val Asp Ser Gly Thr Tht Asn L*u Alu L*U 

265 271)* 

Pro i>yb L-ys val Fhe Glu Ala Ala Val Lys Ser lie L.ys Ala Ala Ser 
275 2*0 2«5 

Ser Kir Glu Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin L«u Val 
250 300 

<?y* Tip Gin Aln Gly Thjr Thr Pro Trp Asn II* Pb* prrj> Val II* S*r 

310 515 320 

Leu Tyr Leu Met Gly Glu Val rhr ab» Gin ser phe Arg lie Tbr He 
325 330 3^5 

Leu Pro Gin Gin 'iyr Leu Arg Pro Val Glu A*p Vwl Ala ThJr S*r £lu 
340 3*5 3 so 

Asp Asp cy& Tyr Lys Phe Ala lie Ser Gin Ser £er Tlir Gly Thr Val 

3*>U 365 

Won Gly Ala Val lie Het Glu Gly Phe Tyr Val Val Pfh^ Asp Arn Ala 
5^1) ;3Yh 3BI) 

Arg j^ys Arg He Gly Phe Ala Val ser Ala eye His Val His Asp Glu 

390 3?5 400 

n 

Phe Arg tfhr A La Ala Val c;lu Gly Pro Fhe Val 'l<hr Leu Asp Met Clu 
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405 41« 41 i. 

Asp cys Gly Tyr Aan lie I'ro Gin Tnr Glu Ster Tllf IrfiU M*t- Tlxr 
42D 425 *30 

He Ala Tyr val Wet Ala Ala lie Cys Al* L*u Fb* M«*L L*U Pn> hm 
035 400 44h> 

Cys ^eu Met Val cya Gin Trp Arg Cys L*u Aijj Cyi? LrfStt An* CI 11 <V1H 
050 455 AiSO 

His Asp A Bp Phe Ala Asp Asp lie Sex L^u Leu Lys 
4£5 4VD 475 



<210> 7 
<2L1> 2003 
<2L2* DNA 

AT 

<c213> Muw 3AiCi£OU.lLi5 



<400> 7 

eLtq(j<:<iwn<j ca^tHoiwUtf a^Mct-gcta tgggtgggct cgggaatgce gcctgcccag 60 
ggaacccaec tcggcatccg gctgcccctt cgcagcggcc tggcagggcc ctscccLuagT; 12 0 
Cttffta^tqc cccgggagac Uiactfstftfaa tCGW^Sagc: fjtgrfccggag aggcagcttt. 
gtrjgauattfg tucac«ia<?c?t geM2ggga*&2 tccggccagg gctactatgt ggagatgacc 2d0 
gtaggcagcc ccccacagac gcteaacatc ctggtggaca ogggcagtag toactttgca 30D 
gtgggggctg ccccacaccc tttcctgcafc cgotactacc agaggcagct ^tocaac?«0n 3 60 
taLcgagacc tccgaaaggg tgtgbatstq . ccOta<>*i2CC A£fl2fl«»afftg ggagggggaa 420 
ctgggcafsog wcolasjtsag c^tcccteat ggccccaaeg tcactgtgcg tgccaacatt 480 
gctgccatca ctge^tcgga caagttctitc atcaatggtt ccaactggga ggpcatccta 540 
•jgactsJucct atgctgajjat IWcaOTCW tfacgactctt tg<jaeoi>ett ctttgactcc 6O0 
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stggtu&afrc agaccicaccib tec cr*?tcatc 
cccctcaacc agaccgaggc actggcctcg 

A* 

ytaccacbcgc tntacacggg cagtctctad 
gaagtgatca ttgtacgtg t ggaa a t caa t 
tacaactacg acaagagcat tgtggacagt 
jaCtttbttraGg ctgccgtcaa gbccatcaag 
ggr : r.t. 1 1 o tagtf Htf^Hca « c Icq fc-a t^J t? 
ttcccagtca tttca-cttta cctcatgggt 
atcctbcctc agcisafcQcct acjj^ccsjgtR 

ggtttctatg tcgtcttcga tcgagcccga 
CttUaUsrescicg dtgagttcag gacggcggc© 
gaagactgtg gctacaa-cat tccccagaca 
gr.aattfBcgtf ccatctQCRc ocbcttcatn 
cgctgcctgc gttgdrtgcig cttt&c c-fcgcfcc 
ftftytaagcrag gctcgtgggc mjatjjabgga 
ctttggtcae at-gagT.ttfga rKjrj*r.gg*tg 
nrccoacicctg ccaatgcttc tggcgtgaca 
gggcttgcBf: c t.g trja ggfli/: a ^ftggegaggg 
ccbtaggeac cacaaaettg agttggaaat 
ctgci^oagr^ tccttbaBaa tctecoaGCt 
tggcgtcatss ctcarjgcMia c> <xjgg<r:at-gtg 
fcaL-ctcattc cctgcfcggcc aaagtcagca 
tgatagg<fao tccwjactc* ttgecUteaot 
gaa 

<21D> & 

<2Jll> 501 

<212> PRT 

<"21>> Mlle raaacultis 





wrc bet q bgg cgc bsrirc t to 


GGO 


gtggfgaggga 


gca tg&tcat 


nggtggtat-i* 


f2U 


bacescaccca 


teeggeggga gtggtatbat 


7B0 


ggtcaagacc 






Mfl 


gggac caeca 


accttegcMit 


r^cc&ftgaaa 


9DO 


acacjcctcct 


egaeggagaa gtbeceggat 


960 


ttflScattHcau 




ttggaacatt 


102D 


gaagt caeca 


atcagtcctt: 




IIOSSI) 


waccaaca bgg 


ccacgbccca agacgactgb 


11-dQ 


gtfCttGV.gtt.w 


UlBKagccqt 


cntca tggc&ei 


1200 


aagc-$aatt.g 


getttgetgt 


cagcgcttgc 


1360 


gtggsaggtc 


cgtbtgttac ggcagacatg 


13-20 


gatgagtcaa 








ttgccactcb 


gccbcatggt atgbcagbgg 


M40 


gfitgscr.r.r.g 




c;U^Cr^tQctr> 


1500 


gacjjccccbg 


gaecacatct gggtggttcc 


1560 


gtae^r.yt.gg 


0<:atf»£?CttOC 




1620 


gaacagagaa 


abcaggcaag 


ctggatbaca 


1GSD 


aaggaagcag 


<rjgr.r.<!r.gfyr,g 




1740 


tttgetgett 


gaagcttcsg 


ccctgaccct 


l&OD 


CWl^rj t-S b L C t 


btatgtcctt 


ccagaagtac 


1&G0 


tccetgtgffl; 


tgtfvatf 


ntfa.»ta^£fj5cc 


1*20 


gaagaaggtg 


aagtttgcca 


gttgetttag 


1£60 




cbRCfltcbbg 


cLvra baaacaa 


204& 
2043 
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<4 00> 8 

M*t Ala 1'ro A La L<=m His Txp L*U LOU bow Trp Val. Gly S*r Gly Wet 
IS 10 15 

I**U Pro Alit Glii CIV Thr His L«! Rlv Il<i arg Leu Pro L*u Arg Ser 

AT 

20 25 30 

Oiy Leu Ale Gly Prv . Pro L*U Gly LftU MXJ Leu Pro Arg Glu tfh* Asp 
135 40 45 

Olu Olu Glu Pn> My Ttrg ^ Gly ser Pb* val Glu Met val 
BU 55 60 

*- 

abp abd Leu Arg Gly Lys Ser Gly Gin Gly lyr Tyr Val Glu bi«t Ttox 
&-> 70 75 BO 

Val Gly Ser Pro Pro Gin Thr Leu Asn II* L*U V»l A31> Tbr «*IV Scsr 
Sh! 90 *5 

'Sor A*a Pb* Ala Val Sly A1& Ala Pro K.is Pro Fbfc Leu Hie Arg Tyx 
100 10B 110 

Tyr QJn ftTtf 0^113 bi=*u Sur fter Thr Tyr Arg Asp Leu Arg Lys Gly Val 
115 120 125 

Tyr ViU Pro Tyr Tbr <?in cuy Lye Txp Glu Gly Glu Leu Gly Thr Asp 
Hi I) 135 140 

L*U Val Sex lie Pro His Gly Pro ASIl V*l Tl\r Val Are 2U« Ab» lie 
14S 150 155 160 
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A La Ala He 'lOir Glu Ser Asp Ly& Phe Phe He Asn Gly tfer Asn Trp 
lfch 1VO 

□in cjy Ila Iigu fiiy T.rj^ Alft Tyt s A.ia GUi Arg Pro Asp A*t> 

iao iSS l&tf 

Ster Leu Glu Pro Pbe I'he Asp Ser Leu Val Lys Oln Ttor His lie Pxo 
n^5 auu 2D5 

Asn He Pb* Sex L*m Gin Leu Oy& Gly Ala tily Phe Pro Leu Asn Gin 
ilO 515 320 

T^r fllii M.a J.ou Alfc s^r Va I CSly G|y Sisr *tet 11^ IK* rtly Giy 11^ 
225 230 235 240 

Asp His Her Leu Tyr Thx <sly sex Leu Trp Tyx l<hx Pro He Arg Arg 
245 250 25S 

clu Trp avr Tyr Glu Vwl. Lit* ll£ Vtil Aitr V*l Glv. lis ^ly rcin 

2£5 270 

Aep Lrtq Ly£ M*L Asp CV* Ly» GlXl Tyr Asn TVr Asp Lys £*r 11^ V%L 
275 2SB 

Asp Se-r Oly Thr Tlir A&ti.LftU Ari5 LfcU Pro Lys Lys V«l PtX* Glu Ala 

/it 

290 235 300 

Aid Veil Lys* tfer He Lys Ala Ala Sex Ser Thr Glu Ly& Phe Pro Asp 
305 310 31* 320 

Gly Fh* Trp Leu <51y <3Lu Oln Leu Val Cy* TrP Gin Ala Cily Thr Tor 

18 
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325 



Pro Trp Asn lie Phe Pro val lie ser Leu Tyr Lea Met Gly Glu val 
340 345 350 

*kr As.n Gin Ser Fbe Arg lie *br He Leu Pro Gin Gin Tyr Leu Arg 
355 360 36B 

Pre val Qlii Asp val Ala *hr Sex Gin Asp Asp cys Tyr Lys Phe Ala 
370 3" 3B0 

val ser Gin ser ser *hr Gly rhr Val Met Gly Ala Val lie Met Glu 

Gly Ebe Tyr Val val i<he Asp Arg »r Arg Lys Arts lie GlyMi* Ala 
aos «f * L5 

val ser Ala c^a Hi s Val Hie Aep Glu Pbe Arg Tbr Ala Ala val Glu 
020 «* 430 

Gly Pre Fhe val *hr Ala Asp Met Glu Asp. Cys Gly iyr Aen He Pro 
435 440 44* 

Gin Tbr Asp Glu ser *hr Leu Met i*r He Ala iyr «J Met * la Ala 
450 455 460 

lie cys Ms L>m Pile Met. U*\ Pro T.,eu Cys; T-su Met Val. Cys fljjx Trp 
IfiS «™ «5 . . 480 

Arg C.y« L*u Arc Cy* 2j*U ATtf His om Hia »si> Asi,> Pto* A** asp * c l> 
d86 • 490 495 
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lie £er Leu Lieu iiys 
SOI) 

<211> 2086 
<4&C1> 9 

atgctg-cecg gttr.ggcf^t- g^r.i^Jtigctg 
CC!<^cL$icsUt gtoatgctgg cctgctggot 
cfcgaacatgc acatgaatgt cc agaatggg 
Ficct^attg abaccaagga aggcatcctg 
cagaL^acca ar.gt.ggT.^g* arjrttta.fit^a ft 
CTtfccgcaagc agtgcaagac ccatccccac 
gagtttgts* gt£a tff coat tistCfftt/jet.- 
catEEatgttt gcgaaactca tcttcactgg 
a.fi.£$4gt-«cc« actbgcabga ctacg-geaitn 
ggggtagagt ttgtgtgttg cccactggct 
ttOBaaggagg atgactcgga tgtctggtgg 
agtgaftg^tc:^ ^wutanbeinci WHfcaB^«U5?*£j 

jjnogccgatg atgacgagga cgatgaggat 

it 

wctzacgaag aagccacaga gagaac-cacD 
gagtctgt^a aagaggtgafc. togaattcot 
gacaagtfcto tctfaaacacQ Ltf g tfO* tO<*tf 
gagaggcttg egga£a.6gca cegsgagaga 
£3<?a»aacgbc aagcaaagaa cttgcctaaa 
cs<rgHtgtt»aif b^rgaatcttt gtfa&csaBaaa 
stcacacatgg ccagagtgga agccatgctc 



gaaccccaga tbgccatgtb cbgtggcaga 120 
aagtggga tt caqAttic^zc *$g<jtjw.nttn 1&D 
cagtattgee aagaagtcta ccctgaactg 24 0 
cragtgsccrft f.i>c:w i gattCt:g gtJjctaArjcigq *QQ 
tttgtgattc cctaccgctg cttagttggt 36 0 
gao^&Qttgca ^ttttctta^a eeagg&gagtf 420 
cacaccgtcg ccaaagagac atgcagtgag -ISO 
ttacbgcccb gcggantbgis cKagtbccsjcs 53 O 
gaagaaagtg acaatgtgga ttctgetgat 60 D 
ggcggagcag acacagacta tgcagatggg 660 

tntjctaeifrrab BE*«5jewijraa 720 
ggtgatgagg tagaggaaga ggctgaggsa 1& D 
ageabtgeca ccaccaccac caccaccaca 640 
i*c»eio»gcaji coagtacccc bgftb«ccgtt 500 
w*it!a^tt<jatL$ Occabttcca (saeci^rjcteia 9GO 
atgtcccagg tcratgagsga. a.t.ggga3gag J.dZO 
gctgataaga aggcagtbat ccagcatbtc 10SO 
Sicagccaacg ajjagacagca gcb^iTtygasj lldO 
aatgacogee gccgcctggc cctggagaac 12O0 
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tiit^a f.C ac i^iJ 




trjt. tocbod- 


c^j|30 i^t.«r:gt.t: 




t.^tgertaafifj 




aagtatg t cc 


gcgcagaaca 


cEaaasacacra 


cagcacaccc 


taaagcattt 


cgagcatgtq 


1320 




4A bcX?r."W5l£f fctt 










13150 


ext. eta t ttata 


agcgcatgaa 


tcagtctctc 


tccctgctct 


acaaegtg cc 


tgcagtggcc 


14-10- 




acjg.atg-3.i3g fc 


tcrat.aacTct.ci 


cttcagaaag 


agcaaaacta 


ttcagatgao 


1S0O 






V3j*»\^\*v%ivtif 33 


« L tiscy 


naemc-QaL'-Li r* 


L c tea Ut] Cc4i 


1560 


fc£!ttt rtfil H Cz<f 










gt.f.c^gL-^ r.g 




UQ^UnLb ^l_-w 

A* 


acrcccrt ccj-ca 


ttcttttggtj 


get gactc tg 


tgccag ccaa 


cacagaaaac 


Lb&D 




c fc#rr L LxYt* L.<Yr*. 


oniiooc besot* 






t,r.*i j*is ccwy gt- 


174 n 






y "^yy ™ Ls y" id 


£ttir:t.c t_gsA[* 


tjff feii A t. f $ a 






cgaca bgact 


caggatatgz* 


agttcntcat 


caaaaatfcgcj 


fcgttctttcic 


agaagz%tgtg 


1&60 














1920 


atcgtcatc-a 


ccttggtgat 


gc tgaagaag 


aaacagtaca 


cat-ccatt-ca 


tcatggtgtg 
















2D4 0 


ggctacgaas 


atccaaccta 


caagtLcttt. 


gagcragatgc 


agaactag 







<211> €9 r > 
<212> PET 

•-213t- Hoiri^ sapiens 
<406> 10 

Met L«3U Pxo Gly Leu Ala Leu Leu Lreu Leu Ala Ala Trp 'lTsr Ala Axg 
1 S ID IS 

Ala Leu Glu Val Pro Ihr A&p Gly Asn Ala <3ly Leu Leu Ala Glu Pro 
20 2S 30 

Gin He A La Wot Pl*e Cys Gly Arg Leu Asn Met M^t Asn Val Gin 

25 dO 45 
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ahii Gly Lye Trp Asp ser Abp Pro Ber Gly Thr Lys Thr cys lie Asp 

50 !>& h<) 

AT - - - 

Thr Lys Glu Gly He Leu <51n Tyr Cys ft In i>ln V&l Tyr Pro ftlu Leo 

&s 70 « «n 

Gin lie Tbr Asn Val Val Glu Ala Asu Gin Sro Val Thr lie Gin Asn 

90 9!> 

'ftp cys Lye Arg Gly Arg Lys Gin Cys L.ys Sfrr His- Pro His She Val 
100 

II* Pro Tyr Ar*r Cys Lsu Val <31y GlU Ph* V*l f?*r Awt> A let Lexi Leu. 

115 120 125 

Val Pro Ar,p l.ya cys T.y« PJic Leu Hie. Gin Glu Arg net Asp Val eye 
13 0 135 140 

Glu Thr His Leu His Ttp His- Thr Val Ala Lys Glu Thr Cys Ser Glu 
145 150 15* 

Lya Ser tfhr Asn Leu His Asp Tyr Gly Met Leu Leu Pro c^s Gly lie 
165 l r '0 ^ 

Asp Lys Phe Arg Gly Val Glu Pbe* VdI Cys Cys Pro Leu Ala Glu Glu 

i&o ies 190 

ser Aep Aeyi V*Jl Apt* S^r Ala Aep Ala Glu Glu Asp Asp Ser A Bp Val 
. l^S 200 205 

Trp Trp Gly Gly fcla Asp Thr Aep Tyr Ala Asp Gly Ser Glu Asp Lys 
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21 D 



21S 220 



Val Vwl Glu val AJ.fl cm G.HJ cim Glu val a.ib gjii val Glu <3lu Glu 
225 230 235 240 

CUU Al* Asp hop IWP Oltt As* A«P G lY ^ QLu Vs ' clu Glu 

2dS 2S» ^SS 

Glu Ala oia Glu Pro Tyr em si* **« ™ r ^ r 3l * 

260 265 27 0 

Ala Thr Tbr Ttir Tijr Tlir «ir mr ciu *« v*i Glu aiu veil v*l ft»ff 

275 2S0 2&S 

v&l Pro tfhr Tto Ala Ala ser afar Pro Asp Ala val Asp Lys Tyr r.eu 
290 2!« 

Glu Tfcr Pro Gly Asp Glu Asu €1U Eta Ala Hla Phe Gin law A La Ly= 
305 310 315 320 

Glu Ara l*u «1« Ala Lys Hi* ft*£f <«u Arg Met per Ola Val Met Arg 
325 330 335 

Glu Trp cJw Gl.w Ala a:iu Arg Gin Ala tys As» I,eu Pro Lye Ala Asp 

340 345 250 

Lys Lys Ala Val He G1j> His Pfae <3Ln Glu Lys Val Glu Ser Lew Oltt 
355 3fit> 3W 

Gin Glu Ala Ala asm Glu Axg Gin Gin lieu Val Glu 'itor aiB Met Ala 
3? D 37S 380 
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Ara Vetl Glu Ala Met Leu Asoi A*P Arg m.vj Arvj T.au Ala Lea Glu Asn 
3$S 390 395 400 

TVx lie Thr AIr Lsli Gin Ala V*J. Pro P*<* Ar.g Prft Arg Hie Val Phe 
d05 410 415 

Asn Met Leu Lys Lys TYr V*il Ar^ Ala CJ.u *2ln Lys Aep Arg Gin. His 

425 430 

Tbr Lau Lyx; Hi* Pfta Glu y*l<j vesl Arg Met. val Asp Pro Ly& Lys Ala 

d40 445 

Ala Gin lie Arg ser Gin Val Met 'ihr Hie Leu Arg Val lie Tyr Gl u 
450 455 4&0 

Arg JKet Asn Gin Ser Leu Ser Leu Leu SVx Asn Val Prv Al* V*l ?Ua 
465 470 475 480 

Glu Glu lie Gin Asp Glu Val A^p Glu Leu Leu ©Jn Lye Qlu Gin Aeri 
4&5 490 325 

Tyr Etfir Asp ASP V£l L«u Ma AEn Met lie Sex Glu Pro Arg lie Ser 
500 505 510 

*Pyr Oly A**j As=p Al* L*U W^t. pro Sex Leu *Ihr Glu Thr Lye tfhr akr 
S15 520 525 

Val Glu Leu Leu 4>ro VdI Asn Gly GlXl PlS^ 8«r LbU A&P LfcU C]J> 
53 0 53^ S4D 
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Pr Trp His Ser Phe Gly Ala *a> ear Val Pro Ala Asn *hr Glu Atm 
545 



SSO 555 5*0 



01U Vol Glu nv V*l ASP AJ* Arg Pra Ala Ala Asp Axg Gly Lsu Thx 

■Jter Arg Pro Gly Sex Gly Leu T*ix A«n 7 1c I*s Obr Glu Glu lie Ser 
ssn 5*5 5" 

ulu val Lye Met Asp Als Glu Pb« His Asp Ser Gly lyr Glu val 
59* <>0£J 'J 135 

His; His Glu Lys Ii«J V*\ Pha Phe Ala Glu Asp Vol Gly Ser Asn Lys 
610 615"'' «D 

Gly Ala lie He Gly Leu Met Val my Gly Val W He Ala riir Val 
625 63 P 635 G4 ° 

lie Val He Shr Leu V«l M*t i*s I*b lys Gin 'lyr Thr Ser lie 
645 . 650 

BLs Kis Gly. Val Val Glu Vul A«£> "a Ala Val *br ?*o Glu Glu Arg 
660 665 fi '° 

His Leu Sbt' Lys Met Gin «Ufl ft** Gly *yr Glu Asu ito 'Jtor ;xyr Lys 
£//!> 680 

Phe Phe Glu Gin Met Gin Asa 
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<21fl> 11 
<211> 

<2i2> mk 

<213> ilomo sapiens 
«* 

<30D> 12 

af.r$<!&ac/:rra gtt/Lggcact gctcctgctg gccgcctgga cggctcggge gctggnggtc* 60 
eccactgatg gtaatgctcn- cctg^ts^qct scwiriccr^g* t^gr^trjr.t ct-.gt.ggnBga 120 
otsaasicaU?^ *ir*t.gi-fcLgt: ec&gaatggg aagtgggatt cagatccatc agggaccana l&D 
Ae<:r.gcar.t.3 ataccaagga aggcatcctg cagtattgcc aagaagtcta ccctgaactg 24 0 
cagatcacca ata t*rp b*i>w *ucc?«tt^ufc» ttcafftGaw* ti^sg^trj gt.gr.aagcgg 3 00 
!3SOriBOJW*tfv »st:gi?afl<jft<r: ccatc^ccac tttgtgattc cctaccgctg cttagttggt 3 60 
gagtttgtaa gtgatgscct tctcgttccb sacaaqtcFcci RabteLUaca t^atfj3tt_3*£f!J 4*0 
at-tfyat.fjt.t_t: t^gaaactca tcttcactgg cacaccgtcg ccaaagagac atgcagtgag 480 
aagagtacca acttgcatga ctacggcatg ttgctgccct g-sggaatttaa caaBblcc.}* 
gffggl-agAiirt. tttft.gt_st.tjg c c?ca __ tgg c t gaagaaegtg acaatgtgga ttctgctgat GO 0 
gcggaggagg atgactcgga tgtctggtgg ggcggagcag accscagacfca tgcagabyyg $ 6D 
ttUbaaagaca «*i3Utttft.*3* ft_jtag<_*gfig gsggaagaag tggctgaggt ggaagaagaa 72 0 
gaagccgatg atgacgagga cgatgaggat ggtgatgagg tcsgasrcaaas! stfuttffcggaft VBO 
ccctacgaag aEgccacaga sag a ci*cc -a^cabtgrxvi r;em>CW%'ft<r_ i^ccaccaca 
gagtct.gtgg fcsgaggtggt tcgagttcct acaacagcag ccagtacccc tgatgccgtt 9O0 
gacaagtatc tcgagacacc tggggatgag aatgaacatg cocatfctcca gaaaucoftaw 
SAu«9«cttrr ewTCMsanuca at£fT.cc«ffff tK^tgagaga atgggaagag 1O20 

gcagaacgtc aagcaaagaa cttgcctaaa gctgataaga aggcagttat cccsgcatfcbo 10 BO 
caggagaaag tggaatcttt ggaacaggaa gcogccaacg agagabaqca gcfcgtftgg&g 11$^ 
Auscacatgg ccc*cragtgtf_» a«cis»tff(st.o OfttflftCOSfCso geogwt.gg^. cctggagaac 1200 
tfccatcaccg ctcbgcaqsc tflttcctCCt. cggcwcetftf: 60gt.rjtt:cr5a tatgctaaag 1260 
aagtstgtcc acgaasaRca gaaggacaga cagcacaccc taaagcattt cgagcatgtg 13 20 
cgcatggtgg atcccaagaa agccgctcag atccggtccc aggttatqac waCC tc^S t i:3 4iO 
pbgatttatg ngcgcatgaa bcatftctcUc; tcr^Wetvt. acaac.fft.gci? tgcagtggcc 1440 
gaggagattc aggfctgaagt tgatgagctg cttcagaaag agcaaaacta ttcatfat.g__ir> 1 500 



26 



WO 00/17369 



**CT/US9W20BB1 



gtcttgg^efl a<r:atgatt.£ig tge-ftceeagg atcagttacg gaaaccratgc tctcatgcca 1560 

AT 

fccttfcgaccg noacgaaaac caccgtgg*iB ctecV.Lccstf toaafctftfttEJ* ff ttcoa Ifl 1&2D 
gacgat^tf:L- agrcc$t:<jg<=A ttcctttggg gctgactetgs tgccagccaa cacagaaaac 1650 
aactcrttgstgc ctgttgatgc ccgcccbgct srccattcctfrcw qaclsjiiccac tcjjacranat 17 40 
tclgtiBtfcgn caaatatcaa gDcgrjayiinu abctOtflWAd toaatetdfftt ttfeaaattUtu 1SH0 
cgacatg*i-.t. riuBgansiCgss ageteaecBt caaaaattgg tgtcctttgc agaagatgtg 1B60 
ggctcaaaca aaggtgcaat csttggactc atggtgggcg estg.ctgtcat agcgacagtg 1920 
*U<*rtcatca octtggtgat gc tgaagsaa «n«ir?na two* vwti^ttew UmfcawtoU* IP BO 
gtgfje!jgr.t.g BC0ce0Ct0t: caccccagag gagcgccacc tgeccaagat gcagcagaac 20i0 
ggctacgasa atccaaccta caagtrtcttt gagcagatgc agaactag 20-SS 



<211> 655 

-t213-> Hocno sapiens 



<4D0v; 

Met Lnu Pro 01 y L*U Al* L«tfn T.fiu T.eu Leu Ala Ala Trp Thr Ala tog 

ALa Leu Glu Val Pro T*hr Asp Gly Asn Ala Gly l^eu Leu Ala Glu Pro 
20 25 30 

Gin lie Ala Met Flie Cys GLy Aig L*u Asn Wet His Met Asn val GLn 
35 40 45 

ABii Giy by s Tip Asp Star APP Pro S«' GJy TJir T.yf: T'hr Cys TIG *cp 
50 55 60 

Tbr Uy» Glu Wly lie beu GlJi Tyr Cys Ql» Rlu Val TVr Pro GlU Jji»i 
65 ' 70 75 &0 
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Glli 31* Thx Asn Val Val Glu Ala Asn "iln l>ro Val Thr lie CBJ.ii Asn 
B5 90 

Trp Cys Lys Am G1V Ar^ LY* G1±j Cys L^s Thr His Pro His I'h* Val 
100 105 ■ 311) . 

II* Pro Tyr Am Cys Leu VwL Oly Glu Pb* Veil Ser A&p Ala Leu Leu 
115 125 

val Pri> ASP Ly* Cy.i LVX: PI)** LfcU F3lr: Gin K1U Any IteL Asp Val Cvs 
130 1S5 1" 

Glu Tfcr His Leu I] lb rap nis tfhr Val Ala Lye Glu Thr eye Ser Giu 
145 150 160 

LC/5 Ser 'xhx Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys GLy lie 
l.fab- IV I) 17 S 

Asp Jjys Ph* Ara ">ly Val Glu Phs Val CVs Cys Pro Leu Ala ttlu Glu 
160 l&G 

Ser Asp Tisti V*I A*p Sar AX* A^ A J.* ftlu Glu A*p Asp A&M Val 

195 200 " 205 

Trp Trp 01 v Gly Ala. Asp TOr AS1> Tyr Ala Asp Gly Ser Glu Asp Lyw 
210 21* 220 

Vfial Veil Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu 
225 230 23 5 240 
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Glu Al* At?p At^p- Asp Glu Asp Gly Asp Glu Val Giu Glu 

2dS 250 255 

Glu Ala Glu Glu Pro syr GLu Glu Ala Tfcx Glu Ar^ Qtor 'ifrr Sex -Lie 
260 2G5 270 

A.Le Tbr Tfcir Thr ^hr Thr T?1tli? Glu Eer Val Glu Glu Val Val Arg 

275 2B0 285 

Vel ?rx> T!hr Th^ aIb Als Car tfhr Pro Asp Ala Val Asp Lye Tyr Leu 
2S0 2S5 

Glu Tfrr Pro Gly Asp Glu Asn Glu His Ala His ^he t£ln Lys Ala Ly& 
205 lift 31S 3120 

ciu &ru Leu Glu Al* Lyy. His Arg fun Arg IV* s^r am vai Wat Are 
1125 33D 335 

Glu Trp Glu Glu Ala Glu Arg Gin Ala Lys Asn Leu Pxo Lye Ala Asp 

335 350 

Lys Lys Ala Val lie Gin. His Pbe Gin Glu Lys Val Glu £ier Leu Glu 
155 360 

Gin Glu Ala Ala Asn Glu Arg Gin Gin Leu Val Glu Thr His Met Ala 
370 37I> 3 B0 

Arg V*L Qlu Ala Mat L*U Aep Arg Arg Arg Leu Ala Leu Glu Asn 
385 350 395 400 

Tyr lie *rhr JU&. Liisu Gin Ala VbI Pro Pro Arg Pro Arg Hie Val Phe 
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40S 4lO 41b 

Aen M^r. Tiiiu Tya jiy<: Tyr V^l Arg Ala olu Gin Lys Asp Arg ci.n k1s 
J20 425 420 

tfbr Tien) T(y£r P^£: PUi^ Glu Hi* V*l Arg Wet Val Asp Pro J*yv, Jiy*: ?VJ*. 
435 44 D 445 

Ala <2I» l.lrt Arg Srvr; fill] V&1 Mot Tftr His Leu Arg Val Ilrj Tyr n hi 
4BD 4S5 460 

Arg Wet: Asm CJln Si-r T.i^U Sor I/m TjCsj "Ey'i? Aan V&J. Pro Al* Vfcl A1& 

-370 375 d£D 

Glu Glu lie Gin Asp- Glu Val A Bp Glu Leu Leu Gin Lye Glu Gin Asn 

49D 495. 

■ryr sc^r asp Asp Vw.1 L^xt Ala a™ w^t nr* aor filu Pr^ Aru iiu s^r 

S00 505 . 510 

I** 

Tyr Gly aeii AEp Ala Lou Met Pro Ser Leu *hr Glu tfhr Lys Hir Thr 
^» 

515 520 525 

Vctl Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin 
53 0 535 5/10 

Pro Trp Bis S«r IThe Gly Ala Ar>p £ar Val Pro Al* Aa» Thr Glu Asn 
545 f>£o 555 560 

□ in Vol Glu l*ro Vol Asp Ale* Arg Tro AIj* Ala Asp Arsj Gly L*U? Thr 
StiS 570 575 
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nbr Arg Pr<j aiy &<nr *uy i/m Thr Asxt III* Lys TJir Glu ciu TH* Si^: 



Glu Val Asm Leu Aep Ma Ciiu Pl^ Aicg H"lr, A<:p £<*r UJy Tyr GJU Vfc.J 
555 600 605 

His His OlVi Lye Leu val Phr; Phrj Al& Clu A^p Vol fill? J5w liy« 

n 

61& 61S 620 

Gly Ala lie lie Gly Leu Met. VaL Gly Gly Val VaJ jio- Ma TJVT V*'L 
625 63 0 63 5 640 

11^ Val lie Thr Leu val Wet Leu Lys Lye Lys Gin Tyi Tfcr Ser lie 

«C 655 

Hie H*i i- Gly V*Q V»l Glu Vwl A^p Ala Ala Val Thx Piro mu Glu Arg 
660 665 670 

Kis Leu ser Lys Met Gi.n Cl]^ Aeii Qly Tyr Glu Asn Pn> tfhr Tyr Lys 
^75 GSO 6SE> 

Phe t^he Glu Gin Met a In Abu 

695 



<210> 13 
<?!!> 20SB 
<212>- DMA 

<-213^ Hairo sapiens 
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-:300> 13 

At 

atgctgcr:eg ffr.r.f.rj^! etr.-t: gctcctgctg gccgcctgga cggctcgggc gctggaggta 60 
cccactgatg gtaatgctgg cctgctggct ganccccaBQ ttgccatgtt ctgtggcc«m 120 
ctgs.*e*t!2<:- acatsaat.gt c^agsanggg aagtgggatt cftgat.cto.at-t: agggei-caaa 160 
acctgcattg etacaaagga aggcatcctg cagtattgcc aagaagtcta ccctgaactg 240 
cagatcacca atgtggtaga agccoaccaa ccagtgacca tccagaactg gtgcaagcgg 300 
^nwBcactcrc agtgcac*gac cccttccccac tU,wUl«kl-c ccUncctfcla cLtrtnLtiTBt 350 
gagtttgta^ qtjjzitjcjtiwt. trct.cgt.tcrt gacBagtgca aattcttaca ccaggagagg 
atggatgttt gcgaaacfcca tcttcncfcgg cacacscgfcog ccaaagagac atgcagtgag 4S0 
PuwagtacciES acttgcabgci cstwssiB^ «. tif tt£c tuooijs I S3 eg B**at la* caaaktccun 0 
ggggtagagt ttgtgtgttg cccactggct gaagaaagtg acaatgtgga ttctgetgat BDD 
CTc^gaggagg atgactcggn tgtctggtgg srjacsTgagcctg acacagactcs tgcagatcjgg 660 
agtga&gaL-a a.fegtifi t gf.aga agtagcagag gaggaagasg tggctgaggt ggaagaagafi 72 O 
tf^aqecgatg atgacgagga cgatcagsaL KQ^ztlzfttiBQ tag&su3aa*Ta ggctgag^as 700 
ccctacgaag fcagi^ntffcOtt SAg^ccfccc Bgc&tr.g^a ca^a^cc&<: ^n^iac% H-SO 
■sjagtctgtgg aagaggtggt tcgagttcct acascagcag ccagtacccc tgatgccgtt 900 
g&efiL&gtato l-cffRaacaci; ttfgggfttgag aat.g^A^r.g at:r;*i;i:r-ce4 g*A*gccaa;a 9ft 0 
S^agaggcttg aggecaagea ccgagagaga atgtcccagg tcatgagaga atgggaagag 1920 
gcacfiMCgUf A^caa^a <sttgwtaa & gct.ga target aggcstgttat ccagcatttc 1DB0 
caggagasag tggaatcttt ggaacaggaa gcagccaacg agagacagca gctggtggag 1140 

tacatcfi^cs ote ttfr.itntfjjc tgtr.i-ctnL-t cggc:irr.cgr.c Aog cgttca a t-fctgetaaag: 
«xagtatgtcc gegcagaaca gaaggacaga cagcacaccc taaagcafctt cgagcatgtg 1320 
cg^ssttfi/tsji? atcccaafT^ci atf-coacteag »tcr^sff.ooif ayattatgac «cnfcct.<:r;gt. 13£0 
gtgatttftt.g ftgogc^t SJ*i A t.ca^tct.ctc . tcr.ctgL-t<r:t ^caar.gtigcc tgc&gtggce 1^40 
gaggagattc aggatgaagt tgatgagcfcg cbtcagaaag ageaaaacta ttcagatgac 1500 
gtcfctggcca acatgattag tgaaccaagg atcagttacg gaaacgatgc tctcatgcca 15 GO 
tetttgaccg ctaacgaaaac caccq tstfatf cLcctUjcsB tgasbgq-aaa ttcatfrc Ug 1 G20 
gacgatct.ee; agecgtggc* ttcttttggg gctgactctg tgccagccaa cacagaaaac l 6 BO 
gaagttgagc ctgttgatgc ccgccctgct gccgaccgag gactgaccac tcgaccaggt 17dO 
tctffggttaa oaaot«l;o»a tfactftfaggag ftt.<sfccta«»g trfaagaUirsia tnjeagBBtte l BOO 
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cSTZicatgact caggatntgat agt teat cat caactaattgg tgttctttgc agaagaegtg IS 60 

ggtt<r:afcaoa ^ggttfcswt. cattsgaet.*: fctggtjgggL-g gr.gt.fccyr.c4t *gu£ffc<sn£t;g 1930 

atcttcatca ccttggtgat gctgaagaag soaceigtaca cat r cat tea tcatggtgtg 1£*B0 

gtgg&ggtty aBgcBgettft u*tc<x- u^g-ag gAgcgccacc tL5t;^^»«rjaL Hoapc&iTriau 2040 

ggctacgaAS a>t.<:c.&&<:<2t.&i r-'ftsgtir-er.r.r. gagcagar.g*: ag*acir_*g 2DHB 

<210> 1* 
<2n> fij?s 

•:212> PRT 

<213> Hcotk> sapiens 

*40D> 1* 

M&t Leu Pro Sly Ij*ij> Al* li^U L^U Al* Al£ TIP Till* Ala Arjj 

1 5 10 15 

Ala Leu Glu VaL Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro 
^ 20 25 3 0 

Gin lie* Al« Ph*t Cys £ly Arg L«u Asn HLs MeU Ami Vwl Gin 

35 4D 4b 

Asn CTly Ly.s Trp Asp £er A#p Pro to Gly Thr Lys Thr Cys n© jLsp 
50 55 tiO 

Ttor Lys <?lu Gly lie Leu Glu Tyr Cys GLii Glu Val Tyr Pro &lu Leu 
65 70 7S &0 

C3LIL lie xOir Aan Val Val Glu Ala Asn <3ln Pro Val *lfcr He Gin Asn 
S5 90 9& 

T*p Qy & Lys Arg Gly Arg Lys Glu Cy* Lys Thx His Pro His Rhe Vol 
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100 ID* 110 

lie Pro Tyr Arg Cys Leu Veil Gly Olu PJie V*l A«p Al* Leu LtfU 

115 120 125 

Val Pro Asp Lys £ys Lys Pbe Leu His Gin CUu Arg Mat. A»m Val CV» 
130 13 5 141) 

Cilu Tbr Hi& Leu Hi& Trp Kis Tfar Val Ala Lys ttlu Tlir Cys S«r <3lU 
145 150 "1*0 

U ? y Ser Thr Asn Leu His Asp Tyr Gly Met Lt*u Lt*U Pro t^s Gly He 
165 170 175 

Asp Lys Phe Cl.y Va.l D.n> Pbe: val Cys Cys Pro Leu Ale Glu Glu 
180 185 190 

£ter Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp A^ 8*-r A*p V*l 
1&5 2£lD 205 

Trp Trp fcly Gly Al* Asp Thr Af?i> Tyr Al* ciy ser Glu Tiys 

210 31.5 220 

Val VaA CUU V&l Alt? GlU GTU Clu Glu Va i A.I.B O-lu Val Glu Glu Glu 
.225 2^D 235 24D 

AT 

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu VrI Glu Glu 
245 2?>D 2" 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Aang Thx 'lhr £fer lie 
?60 265 270 
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3U*t Tiir Thr Thr Thr Hit Thr Thr <2lU Vctl Glu Glu Val Val Axg 

275 260 2B5 

** - - 

va l pri> Thr Ihr Ala Ala fter T]]T Pro Asp Al« Vol Asp Lya Tyr Leu 
290 2£5 J DO 

CJu Thr pro Oly ASH Glu ASB Glu His Ala Hit; Plie Gin Lys Ala Lys 
SOS 310 315 320 

Glu Arg rjftu fi.lu Ala fiy?: mr, rtr-tf Clu Ary Mat ff*r Gin V*L Wet Area 
325 33 0 :3^.S 

Oly Trp Glu Glu Ala. Glu Arg Gin Ala Lys Asn Leu Pro T..ys Ma Asp 
340 345 3S0 

fcys Lys Ala Val 11© Gin His- Ph* Gin Glu Lys tetl Glu Scr Leo* Glu 
355 36D 13£i. L j 

Gin *3lu Alfc Al* ASH Glu Arg Cln Cln IrfiU VAl Clu Tin- His Met Alw 
370 375 3£0 

Arg Val Glu Ala Mcst I.iQU Asa Asp Ajrg Arg A^g Lien Ala L*U Glu ASM 

3&0 395 4300 

a? 

'iyr lie tfhr Al& Li^> Ol.n Ala Val Pro Pro Arg pro> Arg- Kl# V»l Ph* 

JM 

405 410 41!v 

Aen Mat Lsu Lys Lys Tyr Val Ar£ Alw Glu Gin LiYs Asp Arg Gin His 
420 430 
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Thr Leu Lye Hie Phe Glu Hi a Val Arg Met Val Asp Pro Uys Lys Ala 
435 440 445 

<^ 

Ala om II* Arsf Sar Gin V*l Met Thr His Leu Ars Val lie TVr Glu 
450 455 460 

Aftf Met Asn Gin ser lieu Der Lieu Leu ay r Asn val Fro Ala Val Ala 
465 470 475 4&0 

Glu lie Gin Asp Glu VesL Asp Glu lieu Leu Gin Lys Glu Gin Asn 

a/ 

d&b' 49D 495 

Tyr Ser Afsp flssp Val L**u Altt A^Jl M*l'. lis £-er Glu Pr^ Arc 31e Ser 
500 5D5 510 

Tyr Gly Asn Asp Ala Leu Met Pro Sex 1/eu 0*hr Glu nhr Lys T!hx Thr 
515 520 525 

Val aiu L<*U L«0i Pro Veil Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin 
520 53S . 540 

Fro Tr~p His S«*r Phe Gly Ala A&p Ser Val Pro Ala Asn Thr Glu Asn 
545 550 SS5 56D 

Glu Va.L ai^ Pro Val A&p Al?i Arg Pro A lei Ala Asp Arj? Gly Leu Thr 
565 57G 575 

TJtr Ars? Pro Gly Ser Gly Leu T!hx Asn lie Lys tfhr Glu Glu lie Ser 

555 550 

Glu Vftl Lys Met Asp Al* Glu Phe Arg His A&p Ber Gly iyx Glu Val 
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595 6DU 605 

llie n\t\ t5lH L&si ht&x V*l PD* PJX* AX* Gin ASft Vol fcly S«u- Ash Lys 
610 615 620 

Gly Ajft 11^ IlA *2ly Lou M^t Vol Gly Gly Val Val lie Ala Thr Val 
625 630 $3 5 6-90 

IJfc Fbtf* Il<* Tlir IXtU V&l M*t L*U Lys Lys Lyv £Jlfl Tyr Thr £©r He 
645 6SD 

llLa Hi<; ttl.y V^J V*a ran Vfcl A*U Al>i Ai* V*l Tlxr Tro Olu <Slu Arg 
660 665 6?U 

His Leu 5er Lys Met Gin GLn'Asn Gly Tyr Glu Aen Pro rhx Tyr Lys 
67-5 WD 6B5 

ph& phft Gin Gin MsjI; Gin A*n 
£90 6*5 



^210> 15 
<T212> 

<213> Homo sapiens 
<dDD> L5 

atgctgcccg ffttr.fjgc&cfc gctcctgctg gergcctgg* *:ggcr.og£fi2C tfct£tf»ggt« 60 

occeictgatg gtaatgctgg cctgctggcfc gaaceccaga fctgccatgtt ctgtggcaga 12 D 

ctgattcatijc acatgaatgt ccascLatjjgsr aa^tgggatt ca^atccabc agggaccaaa ISO 

acctgcattg ataccaagga aggcatcccg cagtattgcc aagaagt-Cta r:cctgaactg 24 n 
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cagaf.^itriistt 


n^s t.ggtaga 




ccagtgacca 


tccagaactg 






acrcccacaacic 


ag tgcaaga-c 


ccatccccac 


tttctcrattc 


c-ct Eacc^rct ct 


ct tagt tcrgt 


360 


gagr,t. ttf t«a 






gBC aagtcjc a 


aa ttct taca 


ccaatf&c?a</r$ 




at gga tgtt t 


gegaaac-tea 


tcttcactgg 


cacEJCcgtcg 


ccaaagagac 


a tgcaci tgaq 


/J so 


oagagt acca 


ac 1 1 5catcra 


ct acggczikfj 


t CXTC bocc c b 


<TCQC3£iat t cia 


c^iagtt^o^a 


E>4 n 






<*. f: ti^tff : t 




a c&a tiy tgga 




ftl)D 


:? '"Sa 1- id * — i? id 


i^cgac c £gga 


t r/to tcs a ccrcr 


ckt c a era a c 3 a 


acacagac ta 


tgcagat ggg 


6^0 


agtgaaCf a DEL 


a aor t aer t a ct e> 




*t*-*y yi ^ « \4<* « v* 


too n-ttsarrfl't 


I^C v| CICX v4<C L 


720 






i - 1*5 a. til? a eKt ft t 


tfff/ 1 era t era ct cr 


^J* 3 Jjy «a yci 


y ij v - *-y » i»iff™ M 


7BO 


CCC t A-C'lIA A fi 

n 








prapfa^ 1 rap 




8&0 


nstrt c tcrt orrn 




tcCT^B t t" CC ( 








<Hl"lO 








H tZt L>«J ES£3 1— TZt ^.VJ 


s> 1. l. r* t- i.L.c.rf 














K r*n 4* rn jrr^n r~i 


ri I - i~T*T rr zzi 2 rr Z3 
cr ^aDUj rty 


1 


^bOWSS ^ 1* ^ S * 


rx IVl^ w B ^3 SJ 








C*— iZXIJ k.Ci w L. t— %_ 


• L V^O U 


CiiCTrs a OTA. a cr 




rtirra a^^a nnsiJA 






g-*_ t egg Grig 




ac f" A i^h 1" rtfci" 




M^Tl^i'A 1" ttf' t" f* 


t CS fi t>r?c?r f* f • 




1— 1 _ Ljj fc j C3 s ^ ant. 


12 DO 


^■^lwdi ^ a u 




*_ V| 1— 1— L— ^- L. 










aarst-A T.l< Loc 

'^Jjt 








t* ftft A</c"Si t* t* t" 


f V/fti^'A 1" PS trt" 
■ * U r - > ^* »^ i-y 




erica t-rrctercr 




cs f* -r? -ct c t ea rs 


k k^^^u U w W 






1380 


Cf Loatttst-n 




V cantc t* etc 












a ckjb t ^ j re a fit 


t gat agctg 


ctt-cagaaag 


sacaaaacta 


tteatTatcrac 


I50D 


ntc t tcicrcca 


acatgat cacj 


t cj aa c? c aacs ci 


atcact t acfi 


aaaaccrato-j? 




1560 


tC ttt*GdOC53 




%^ ^afl 


otoct. ti?cs<xr 


ti<i jh » t <t<j a 13*1 


>p" *^ V< 'A % » »^ ^ irf 




ga-cgatc t cc 


accent, acrca 


ttcttttggg 


gc tgactc tg 


cgccagccaa 




15^0 


□CLa.trtt.cr-a esc 


eta t £ cat esc 


ccgcc ctci-c t 


gc Dgn.cccrag 


gactgaccac 


t orra ccair a t 






CR&tit a t crsa 


5£ « ^ » W ** iff Irf a 




t if » m £t ii t Ciit 


L cir^j^ri^M t r <^ 


v» V V 




c^ggctteitQa 






tcrttc-tttgr^ 




I860 


ggtt.caa.sca 

AT 


aaggngc-aat. 


cantggBctc 


atggtgggcg 


gtgctgtcat 


agegacag eg 


1£)20 


a teg tea tea 


ccctggtgat 


gctgaacraag 


aaacagtacek 


catocattcD 


tea tggtg tg 


198D 


crtsiaa-srgtfcg 


acgccgctgt 






tDtuf?«cigat 




20^0 


ggctacgaaa 


scecaaccta 


caagttcttt 


gagcagatgo 


agoacaagaa 


gtag 
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^210> 16 
<211> 697 
<212> FRF 

<213> Homo sapiens 
<4D0> 1$ 

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Olir Ala Arg 
15 10 15 

Ala Leu Glii Val Pro tfhr Asp Gly Asn Ala Gly Leu Leu Ala Glu 
20 25 30 

Gin I] a Alt* M*l Plio Cys Gly Argf L«u Asji Mol Bis tfet. Asn V©1 Gin 

35 40 45 

AT 

Asn Gly Lyu Trp Asisp £<it Ar'-P Pto S^r- Gly Ttor Lye tfbr Cys li&.Asp 

50 55 60 

Thr yya GLu Gly lie Leu Gin Tyr Cys Gin Glu val Tyr Pro Glu Leu 
65 70 75 BO 

flLll lie Thr Asn Val val Glu Ala Asn Gin Pro Val Thr lie Gin Asn 

Ttn> Cys Lys Arg Gly Arg Lys Gin Uys Lys.'iOur Hlb Pro Kis Phe Vol 
100 1D5 110 

lie Pro Tyr Arg Cys Leu Val Gly Glu Phe Val £e?r Asp Ala Leu Leu 
IIS 150 12S 
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Val Pro Asp Ly& Cys Lys tfh* Leu His GLn Glu Arcj Meb Asp val Cys 
130 135 140 

Olu Tlir His Leu Hiy Tr$> Hi?: TDr Val Al* Lya Glu Tlir Cys £er Glu 

l*n 15!> 160 

Lys t?er Ufor Asn Leu Hie Asp iyr Gly Met Lieu Leu Pro Cys Gly lie 
165 I/O 175 

Asp Lys Ehe Arg Gly Val fclu I*he Val Cys Cys Pro Leu Ala <3lu Glu 
"NJD l&S 19D 

ser A^S> A;.;ji Val Asp S&r A I & Asp Glu -SlU Asp Asp iter Asp Val 

1&5 200 205 

Ti-p Trp Gly Gly Ala Asp Thr Asp Vyx Ala Asp G-ly 5er Glu Aep Lye 
2L& 215 220 

Val V-al r^lu Val Ala Glu ^lu ClU ClU Val Al* Glu Val Glu Glu Glu 
225 73U 23S 

\ 

OlU Al« Asp A&p Asp GLU Asp Aap GlU A&t> Gly Asp Glu Val Glu Glu 
245 25D 255 

Olu AIw Glu Glu Pro Tyr O'lU «ln Ala TOr «LU Arg Ttax Thr Ser lie 
2 6U 265 270 

/» 

Ala Thr 'l<hr ThT tfhr 'ihr Thr Thar Glu iter Val Glu Glu Val Val Arg 
275 2&U 2B5 

V&1 Pro TOir Tlir Alii Alw Ssr Thx Pro ftfip Ala Val Asp Uys Ttfr L«U 
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250 295 300 

Glu Ttox )>ro Gly Asp tilt? Asn Glu His Ala Bis Phe Gil) Ly.s Ala Lys 
3D5 310 315 320 

£lu Arg Leu Glu Alo Lys Kis Arg Olu Ar^ Met Ser &1j± Val Met Arg 
325 330 335 

Glu !i'rp Glu CSlu Ala Olu Arg Oln Ala Lys- Asn Leu. Prt> Lys Alia Asp 
*• 

340 345 350 

Lys Lys Ala Val ale Gin His tfhe Gin Glu Lys V&r &lu Ser Leu Glu 
355 360 365 

Gin alu AJa 7\1& Aan mil frry din Gin Leu Vsl Olu Thr *h1b M^t Ala 

370 375 3B0 

iV 

Ary Veil CJlu Ala Met Leu Asn Asp- Arg Axg Axg Leu Ala Leu Glu Asn 
355 3<JD 1±95 

Tyr Ilrt Tbr Alu Leu Gin Aln Vwl Ptx> Prr> Ars2. Pro Artf Hit's Vw.1 FiK* 

3 Oh 4l<) 015 

Afln wet TjftQ Lys Ly;s Tyr V*il ATtf Ala f?lu Gin Ltfs Asp Arg cm Hi.*: 

Thr Leu Lya HiB Phe Glu His val Arg Met Vnl Asp Pro Lys Lys Ala 
435 450 445 

Ala Gin lie Arg Ser Gin Val Met atir His Leu Axg Val lie lyr Glu 

455 460 
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Arg Me-t Asn Gin Ser Leu Der Leu Leu Tyx Asn val Pro Ala Val Ala 
465 470 475 $80 

Ola Glu lie Gin Asp Glu Val Asp Glu Leu Leu Gin Lys Glu Gin Asn 

400 395 

Tyr Ser Asp Asp Val Leu Ala Asn Met Lie tfer Glu Pro Arg rle Ser 

505 510 

TS ? r Gly Asjj Asp Ala Leu Ket l*ro £ter Leu Oxjr C5lu 'Jfhz Lys OJhr tfhr 
515 520 525 

it 

val Glu Leu L<2U Fr& VftJ. A&n Gly Clu ph£i Sor U^u AGP Asp Leu Gin 
530 535 5d0 

Pro 'ivp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn 
545 550 555 560 

ClU Veil frlu Pro VaL Asp Ala Arg Pro Ala Ala Asp Axg Gly Leu Ifcr 
5*5 £70 57S 

*br Arr* Pro Gly 3*r Gly Leu Thr Asn He Lys Thr Glu Glu He Ser 
5*0 585 *gn 

Glu Veil Ly.s Met, Asp Ala Glu Phe Arj? His Asp Ser Gly Q^r Glu Val 

600 605 

AT 

His Bis Gin Lys Leu Val Phe Phe Ala Glu Asp val Gly Sex Asn Lys 
510 615 620 
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C5ly Ala He He Gly lieu Met Val CSly Gly Val Val lie Ala Thr Val 
625 WO WD 

ri* Val rib» Tbr L^u v«.i ifei l*u Lys Lys lar-*: aim Tyr Tiir s^r n<* 

645 tvSD fi^ib. 

His His Gly Val Val Glu Val Asp Ala Ala Val T!hr Pro Glx* Axg 

fcfiO ^70 

His Lieu ser Lys X*et Gin «ln Aan Gly Tyr fclu Asn Pro Thr Tyr Lys 

fcVh 

Ph^ P]l*a £1U Glfi MSt Gill by* Ly& 

650 695 



<210> 17 ^ 
<2*11:- 2-D&4 
<212> DNA 

<^nrj> 17 

atgctgccc-g gtttggc-sct. gctcctgctg gccgcctgga cggctcgggc gctggaggta 60 
r-conctraatg gtaatgctgg octgctqrcrcb sTnefc^cca^a ttgccabgtt c tg-tgBcasi-a. 120 
ctgaAOSiCiJr.T aratgaatcjt oocjjHfctittfgg jftfcgtgtfgatU catfatooato «5jsJij«0CAdA 190 
acctgcattg at.f^<:a&ggfc aggcaLcctg cagtattgcc eagaagtcta ccctgaactg 24 Q 
cagatcacca atgtggt&gfc agccaaccaa ccagtgacca tccagaactg gtgcaagcgg 300 
Uaccgcaagc agtgcaagac ccatccccaD ttfcgtgattc cctaccgctg cttagttggt 3£Q 
gagt.t&gt%5i atRafcRcwt tctesttwt f^c^gtgca aattettac* <M2&gg*g*gg «7,n 
abggatgttt. geg&afcOti^a tcttcactgg caca-ccgtcg ccasagsgac: atgcagtgag d£U 
aagagtacca acbtgcatjpa cLacggcatjj Ctsctoccot grtcnaattgn caosjttecga 540 
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ggggt.ygaBb 


t.tn bn* bs t. by 






aeastrftigg* 


ttctgetgat 


too 


gcggaggagg 


atgactcgga 


tgtctggtgg 


ggcggacjcag 


acacagacta 


tgcagatgag 


6S0 










ttfgctgnggr, 




72n 


gaagccgatg 


atgacgagga 


cgatgaggat 


ggtgatgagg 


tagaggaaga 


ggctgaggaa 


760 


ccctacgaag 
•* 


aagccacaga 


gagaaccac-c 


accattgcca 


ccaccaccac 


caccsccaca 


840 


g&kfCct'S?tflfF 


aasiRj^srbgcjfc 


tcjjagttcc L 






tg^tt.ijccgt t. 


90Q 






bsra«£*bQ&g 




t tit.fj^a 


gaa feg<r:caa^ 




gagaggcttg 


aggccaagea 


ccgagagaga 


atgtcccagg 


tcatgagaga 


a t ggctaagact 


1020 


gr;«tjazwg"bc 




ot tgpctciaei 


sac tAia C-ft&tfo. 






iosn 






gyaaaaggM* 


tV-a gc c Qj=5^g 




CIC* t O tf t. fJC5 ftlT 




ckcaoacat gg 


ccagagtgga agccatgctc 


siatcjacccicc 


CT CCCT c ct one 


c c t CTcra tsaa c 


1200 




csbcbsrcagssc 


t^btcctcct 


co ccc beta tr; 


acn fcxT h Kcsb 




1260 


cagt st.gt.cc 


gcqcagaaca 


gaaggacaga 


cagcaca-c cc 


t aaagcat tt 


C'CiajCTcatcrtn' 


12.20 


cg-ca.ti3<Tt.i3£i 






\ * y 1-[C V V* "i^X" 


\-v^ 




1380 


gbgatttatg 


agcgcstgaa 


tcagtctctc 


t cc-ctgctct 


acaaccft gc-c 


t crc a cj t era" f? c 


14^0 




3cjsratg<nagt 


tgatgajycbtf 


15 b b C7%Q{lSLft£3 








gtcttggcca 


eLcat.gat.tag 


tgaaccasgg 


at.£ag 1 1 acg 


gaa.accfat.cfc 


.tc ticatgeca 


1S4SD 


tCt-t-taSrCCCJ 


QeiacgaaEiac caccgtggag 


c b-cct fcoccsj 


bCT3.B KcTrTSifTJ* 






gacgatctcc 


agccg-t ggca 


ttctcttggg 




tgccagccaa 


cacagaaaac 


1660 


tfan^ttgagc 


etgttrgatgc ccgcDctgct 


ci c eg acc q ag 


cractgaccac 


t cgaccngcj fc 


1740 


t ctgggtt.gfi!: 




gacggaggaff 


ft t*.c!t.i^t.fjaa rf 




tgcagaBt tc 




cgacatgact 


caggatB tgfc 


agttcetcat. 


caaaaattgg 


tgttctctgc 


agaagatgtg 


l£b0 


gyti; cloaca 


oaggtgcaat 


cattggactc 


atggtgggcg 


gtgttgtcab 


agofracagtg 


L920 


atcgtcatce 


Mt.rjgytgftt. 


gcf-gaagaRsg 


aascagtaca 


c&tccsttca 


tcatggcgtg 




gtggaggttg 


acgccgctgt 


caccccagag 


gagcgccacc 


tgtccaagat 


gcagcagaac 






atccaaccta caagtfccttt 


giagcagat gc 


cgoacoagExa 


gtag 





<210> 1$ 
<211> 6^7 
<212> PK1' 

<213> Homo sapless' 
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<4oi)> IB 

Met Leu Pro Gly Leu Ala Leu lieu Leu Leu Ala Aia Trp rhr aia Artf 
1 5 20 15 

Aln i^eu Glu Val PrD T<hr Asp Gly Abu Ala Gly Lea* T.cin Met CSln Pro 
20 25 30 

Gin He Ala Met Phe Cye Gly Args Leu Asn Xet Hie wc=t As-n v&l Gil) 
35 40 *5 

A&n Gly Lye. fPrp Asp 5er Asp Pro £er Gly Thr Lys Thr c*y* II** Awp 
• bD 55 60 

Thr Lys Glu Gly H* L*U Glu Tyr Cys Gin Glu Val Tyr Pro GLu Leu 
„ 65 70 75 BO 

Gin He Thr Abii Val Val Glu Ala Asn sin Pro vsu Ha nm 

8*5 90 95 

■Y 

TT1> Cys Lys Arg Gly Arg Lye Gin eye Lys tfhr Uie Pro Hi& Phe Val 
100 105 iio 

lie Pj™ Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 

120 125 

Val Pro Asp- Lys cys Lys Phe Leu Hie Gin qUj ft r r$ M*t Asp V«l Cy* 
130 i35 160 

Glu tfhr His Lou HIb Erp His Thr Val Ala .Ly-3 can Ihr Cys Glu 
£" ' 150 155 160 
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Lys Ser Thr Aen Leu hIe Asp Tyr aly Met Leu Leu Pro Cy& piy ZJrt 
165 170 175 

Asp Lys Phe- Arg Gly vsl Glu Phe Va.1 cys Cys Pro Leu Ala Glu C|.u 
180 185. 190 

Ser Asp Asn Val Asp ser Ala Asp Ala Glu Glu Asp Asp Ser Afsp V6l 
195 200 205 

Tl-p 'l*p Gly Gly Ala. Asp Thr Aep Tyr Ala Asp Gly Ser Glu Asp Lyc 
210 215 220 

Val V*l GlXl Val Ala Glu Glu Glu Glu Val Ala Glu Veil Glu Glu Glu 
225 230 XsS 240 

Glu Ala A&p ftep ABp G]lj A*p Aisp Glu Asp C.ly **:p CTLu V-Stl Glu QlU 
205 250 255 

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arcs tfhr Tbr Ser He 
2S0 265 270 

Ala Tilt Thr \fhr Utir Thr Tbr 'Ihr Glu Ser Val Glu Glu Val Val Arg 
275 2BO 255 

Val Pro Thr \Thr Ala Ala Ser Ttox Pro Asp Ala vsl Asp hyB Tyr Leu 
290 295 300 

Glu I'hr Pro Gly Asp Glu Asn Glu His Ala Hie Phe Gin J^ys Ala Lye 
305 310 315 320 
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Glu Arg Lou G].m Jila Lys His Arg Glu Arg Met Ger Gin Val Met Arg 

Glu Utrp Glu Glu Aln Glu Arcr <Sln Alct Lys Asn Leu Pro Lys Ala Asp 
}4D 345 

Lys Lye Ala Val lie GLn Hie Pbe Gin Glu Lys val Glu Ser Leu Glu 
355 360 365 

Gin Glu AlB Ala Asn Glu Arge Gin Gin Leu VaL Glu 'Ihr His Wet Ala 
370 375 



Arg Val Glu Ala Met Leu Asn Asp Arij Artf Ars L*u Ala Leu <5Lu Asn 
3£:5 390 39S 4D0 

Tyr rlc: TJbr Al* L»*u Gin Ala Val Pre- Pro Arg pxd Arg Hie Val Pne 
405 410 415 

A&n Wet Leu Lys Lys Tyr val Arg Ala 01 u Gin Lys Asp Arg Gin His 
420 42S 430 

Thr Leu Lys His Phe Glu His Val Ar&? Met Val Asp Pro Lys Lys Ala 
33^ 445 

Ala GLn lie Arg Ser Gin Val M*t Thr His Leu Arg Val lie Tyr Glu 
450 45?* 460 

Arg Met Abk Gin Ser Leu Ser Leu Leu ryr Asn Val Pro Ala Val Ala 
455 470 475 480 

Glu Glu He Gin Asp Glu Val Asp Glu LbU Leu GLn Lys Glu GLn A^n 
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Tyr Ser- Asp AEp VaL Leu A La Asn Met lie Sex GLu Pro Axg lie Ser 
500 505 520 

Tyr Gly Aeti Asp Ala Len Met Pro Ser l*eu fPhr Oju Thr Tys Thr Thr 
515 520 525 

V&i G.Lu Tieu Leu Pro Val fieri Gly Glu Phe Ser I.eu Asp Asp Leu ©In 
53 0 535 5d0 

Pro Trp Hie Ser Phe Gly Ala Asp- Ser VEsl Pro AJ.s Aan Fhr nm ft*™ 
545 550 555 5G0 

Glu Val Glu wo Vcl Asp Ala Axg Pro ALa Ala Asp Arp Gly L.eii Thr 
565 570 S75 

Thr Arg Pro Q l.y £?^r Giy TU&u rsfhr Aen lie; lyx Tbr CJJ.u Glu T.Jo Ser 
5S0 565 5$0 

Glu VaL Asn Leu Asp ?*la Glu Pbe Arg His Asp Ser Gly Tyr Glu VaL 
555 $00 505 

M 

Bis Hia Gin Ly& L-eu VaL Phe ALa GLu Asp val Gly Ser Aen LyB 

6L0 -615 620 

□ ly Ma lift IKi Gly Lou Met Val Gly Gly Val VAl 11^ Ala TOr Vftl 
625 €30 635 6d0 

xlo val II© Thr L«*u Val Mat tifcu lya i..y« Lys Gin Tyx TJir S^r I If* 

650 655 
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Hi.s Bis Uly Vol Veil Clu Val Asp Ala Ala Val 'lfrr Pro Glu. <5lu Arci 
6£iQ 6eiS 6?u 

T3i$ L*u Ser Lys M*t Gin Gin Asn Gly Tyr <31u Asn ^ro Thr ?yr Lye 
£75 tifiU 

A 

PUS Phe aiu Gin Met Gin Asn Ly& Lys 

<211> 2094 

<213> Hosno sapiens 



<400> 19 










atgctgcccg gtttggcact gctcctgctg 


gccgccitgtfft 


ccfgcf-^gggti 


gt2t.g^i3gr.a 


tiD 


wecaotgatg gtnatgctgg cctgctgg<?t 


goaccccaga 


ttgcDstgtt 


ctgtggcaga 


120 






ca53a.tcco.tc 


aggcraccoaa 


180 


acctgeafc tci ataccaagga aggcatcc c g 


cagtrattgee 


aagaagtcta 


ccctgsactg 


2d0 


cagatcciccn atgtggtaga agccaaccaa 


ccagtgacca 


tccagaaDtg 


gtgeaagegg 


SOD 


ggccgcaagc a.gtgc: ftagae ocatccoc^C 


ctt.gtgattc 




ett&sttffgt 


350 


gfcStttgtaa gtgatgeect tctogttcct 


gaeaagtgea 


aattcttaca 


ccaggagagg 


620 


atggattfttt gegaaactea tcttcRcfcgg 


cacaccgtcg 


ccaaagagac 


atgcagtgag 


<JS0 


aagagtacca fttifctaeattja atactfgear-g 


tr.gctgr>oct 






540 


ggggtagagt ttgT.rftgttg cecactggct. 


g*agfc*fti3ttf 




tttftSCtgat 


GD0 


tfcOT^ggagg atgactcgga tgbrtggtgg 


ggcggagcag 


acacsgacta 


tgcsgatggg 


£60 


agtg&agsca. aagtagfcaj^ci aQbasjcagrag 




tggctgaggt 


ggaagaagsia 


720 


gaagccgstg « ta<acaatf 2* cgar-gaggat. 


tfijf-gat-Qfitgtf 






760 


CWtaca^ag aagecaoaga gagaacDacc 


agesttgeca 


c caccaccac 


caccaccaca 


B40 
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Botixc c <3 <-gg 


8a ^ agg uc i g t 




acaacagcacr 




L.^ A L v.y L. u. 


900 










x« f • r*A "t t* ^ l"**** A 

\ . f . I. ^r^^rx 




5? SO 


nrifmt 't«tt H p: 




ccgagagaga atgbcccagg 


t catcra-cjsoa 

^ 1 C% 


atcDaaaaaci 


1020 








gi:t.gAt.Aay!« 


M IT"l ifAttT fst' 


7* new 1 




\_-3.yiM<a.ij-<si < 3 n.rj 


1. 1_jyrt3 jfl. I i- 1- l. 


ggsa c:;=sggaa 


geagecaa eg 


n y i-^ l _ y _ t\ 






JM TV ^\ W |*M 


C C cly a. 3 C-g el 


agccatgctc 


aabgaccgcc 






12D0 




etc t c^cagi^c 


tgttccfccct 


cqcrcctcgtc 




Ksi 4" r^4~ rars r*n~r 


i Jt-O u 


dag Lc L_CJT_^2v 


• y^pf ■ v *Jk rN C< O /*4 Ci 




cagcacaccc 




LF^y l-y V^y 


l • * <i « 


ccjcatctgtgg 




agccctctctig atccggtccc 


agg l lh cgac 


— i w***^ M.n« ■ 1 


1 ^ftft 
j j a v 




agc^c&t 555i£i 


teas bote U c 


LcccUT^bct 


^^^^ ^ ^ ^^^^ ^™ ^ • 

cis7«iacQ ctjee 


4~ ^ rx4" « 




gaggagattc 


feggatgaEigt 


tgatgagctg 


cttcagaaag 




r.T.f .fltgi^ rgj^L- 




E tcttcrgcca 


acatgattag 


tgaaccaagg 


atcagttacg 


gaaacgatcjc 


rctca cgtrca 




tccttigflir^g 




cat^gt.gryag 


ctecttcecrg 




D b t-^Rsa bu 






ageegt ggca 


ttctfcttggg gotgaebctg 


t gecagocaa 


cacagaaaac 


J. DO U 












b c^jac: b 


4 n ji n 

J. r 4U 


tcts^ggttga 


casta, t atcaa 


gaeggaggag atctctgaag 


tc^aagatgga 


tgeagaatte 


lOUU 
















crerttcaaaca 


aaggtgcaat 


cat tggact-c 


atggtgggcg 


gtgttgtcat 


agegacagtg 


1*20 












t^nttrjjbutir 




gtggaggttg 


Ai^gc^g-ct-gt: 


cBccccagag 


gagcgeca-cc 


tgt c-csagat 


{fcagc&gaacr 






sttcccsaccta 


ccwrttctfct 


Ra^cd^rabtro 




gtag 


2094 



<212> PRT 

<213> Homo sapiens 

<400> 20 

Met Littn Pro 01 y L^U Ala Lreu Leu lieu Leu A La AJ.a Trt> Thr ALj5i Arg 
1 S 10 t5 



PCI7US99J2DSSJ 



Ala .Leu Glu Val Pro- T*hr Asp Gly Asn Ala Gly ben Leu Ala. Glu Pro 
20 25 30 

Ala Ph* Cys Gly Artf L*U Attfj Hat Bis M*L Asn Val Gin 

35 40 

Gly Lya •iTrp A&p Ser Asp Pro E?er Gly Ita hys 'Xhr Cys lie Asp 
.sn 55 &n 

Thx Lys Glu Gly lie Leu Gin 'lyr cys <51n Ulu Val 'ly* Pro Glu Leu 
£5 ?U eo 

Gin mi Tbr Atrfci V*l V«l GLU Al* AS11 Glli Pro V*l TJir Lie Uln Asn 
85 30 95 

Trp Cys Lys Arg GLy Arg LyB GLn Cys Lys Thr His Pro 3 lis Pbe VaL 
100 105 110 

II « Pro Tyr Area Cys. Leu Val Gly i^lu Hi* Vtil Ser A&p Ala Leu. Leu 
XI 5 120 

Val Pro Asp Lys Cys Lys- Pbe Leu His Olii Glu Artf Met Asp Val r;y& 
130 13S U& 

Glu TJir His Leu His Trp Hi* Thlr Vwl Altt LVs Glu Tlir Cy& Ser Glu 
145 15D IBS 160 

Lys Ser 'i/br Ae-n Leu His Asp iyx Gly Met Leu Leu tfro cys Gly He 
165 17D 175 

Aep Lys tfbe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu <51u 
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]fiQ IBS 19D 

S^r ASH Veil A:;P Eter Al« A&p Al* Glu Glu Aa*> A*M S*?r h&v V«l 

195 20D 2-D5 

Trp Trp Oly Gly Al» A*|l> Thr Asj> Tyr Ala Asp GlY Seu* -Glu Asp Lys 
^/ 

210 215 22a 

Val V»l Glu Vttl Alti G1U £lu Glu GlvJ Vwl Ala. Glu Vsil Glu Glu Glu 
225 P.3S 2$0 

GJ.u JU* ASj-> A^i> Glu Asp Aap Glu Asp Gly A&p Glu Val Glu Glu 

245 250 255 

Glu Ala Glu Glu Pxd Tyr Glu Glu Ala aflir Glu Arg Thr Thr Sex lie 

a- 

260 270 

iU& Hit' Thr Thr Thr Thr Thx* Thr Glu S&r Veil Glu Glu Vdl Val Axi] 
275 250 265 

val Pro Otor Thr Ala Al.a K^r Tlxr Pro Asp Alfii V^l 7*fip T.iys; Tyr T.«cu 
230 295 300 

Glu Thr Pro Gly Asp Glu AEr> Glu His Mb His Ph£ Gin liys Ala Lys 
305 210 315 320 

aJLu ATQf L**\i Glu Ala Lye His Arg Glu Arg Met Ser Gin Veil Met Arg 
32S 33 0 .^3* 

C1U Txp Cilu Glu Ala Glu Arg Gin Ala Lys Aan L/eu Pro Lys Ala A»p 
30O 345 350 
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Lye Lys Ais Vai lie GLn C3ie Phe Gin Glu Lys Val Glu Der Leu Glu 
35E> 360 365 

Gin GLu A La Ala Asn Glu ATcg Gin Gin ben Val Glu Ulir HiB Wet A La 
370 37S 330 

Arg Val Glu Aia Met Leu Asn Asp Arg Arg Arg Leu A La Leu Glu Asn 

3*5 390 ^93 400 

Tyr lie a<hr Ala leu Gin Ala Vol Pro Pro Axg Pro Aig His Val Phe 
405 410 415 

Asn Mi^t. L^Q Lys LYs Tyr Vtrl AxVf 3VH ft- Clu Gin Lys As*P Ar£ GLn Bi* 
021) 425 420 

Thr Leu i.yi; His Ph^ Siu His Val Arg Met Val Asp Pro Lye Ly& ALa 
435 43P 445 

Ala iSLn He Arg Sex Gin Val Met Thx His Leu Arg Val lie Tyr Glu 
450 45-^ 

TtTH Ifet Asn Gin Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Vztl Ala 
465 47D 475 

Olu Glu lie Gin Asp Glu Val Asp Glu Lsu Leu Gin Lys GLu -GLn Asn 
485 3*0 495 

Tyr Der Asp Aep V&L Leu Ala abtj Met iLe Sex GLu Pro Arg lie Ser 
500 505 S10 
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Tyv Ciiy A^is A*P AH f* T.ivu wet *™ £er Leu Thr rtlii Thr Lys Th^ Thr 
515 520 &2S 

«*■ * 

Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin 

pro i?rp Hi* Sfir p^ aiy Ser v * 1 ?aa olu Asn 

515 550 S55 560 

o.iu v*). ai.u Pro va.l Asp Ala Jvrg Pr-c> Ma Ala Asp Arg G.Ly Leu Thr 

570 5"?5 

Thr Arg Pro Gly ser Gly Leu Thr fian lie Lys Thr Glu Glu 3Le ser 
*B0 5BS 

OUJ Vnl Lys Mel- AftP Al« Olu Ph* AlEJ T3ls J^P S*r my Tyr i51l* Val 
5<j5 6D0 ^05 

bia HiB Gin Lys Leu VSl Fbe Fbe A La Glu Asp Val Gly Ser Asn Lys 
610 &15 "0 

Gly Ala He He Gly Leu Met Val Gly Gly VaL Val He- Ala Thr Val 
625 G30 &3& . 640 

lie Phe He Thr Leu Val Met Leu Lys Lys LyB Gin Tyr Thr Ser He 

650 655 

iiis Hlr. ciy val val Olu v<u a«p M*. BJ.a val Thr Pro cjjw nm Are 

660 665 670 

ft 

HiB Leu Ser tiys Met Gin sin Asn Gly Tyr Glu Ann Pr^ Thr Tyr Lys 
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phe pn<n «iu cm Mfvr. rein te>n Lyft Jjys 
690 695 



<211> 1341 

<213> Homo sapiens 

<&<X» 7.1. 

atffcctncros fcgactggtgg acagcasatg ggtcgcggat ocacccagca cggcatccgg 60 
ctgccccCgc gcagcggcct ggggffScgcc cccctggggc tgeggctgf*: CCflSfOafliw: 12° 
gacgaagagc ccgaggagcc cggccggagg ggcagctttg tggagatggt ggacaacctg 1B0 
aggggcaar#iv .-.Dggcfcagog cr,act-!S^t.i2 <J&gflLt.g^tf:g fcrgggKageou oirog«Aff«<iff 240 
ctcaacatcc tggtggatac aggcagcagt aacttbgcag tgggtpctgc cccccacccc 500 
tteetQCAt-c t&eea ga^eott^otg tcwwgoAoat ~ ftoecKftSMoet eoiaaitiKKrt- 3&o 

atgtatgtgc cctacaccca gggcaagtgg gaaggggagc tgggcaccga cctggtaagc 42 0 

ft 

atce^ooatg pccccaacgt cactgtgcgfc sjccaacatbjr cttrccctbcac tgnatcngac 4SQ 
aagttcttca tcaacggccc ea&ctgggaa ggcatcrctgg ggctggccts tgcCgtsgatt 54 D 
jjccaggcctg acgactccct ggagcctttc tttgactctc tggtaaagca gacccacgtt 6D0 
cccaaotftct Uctcoctacw ccbbV-Sttftft [fct-siawttw onutcoacscca. pjtctsnasjUa «P0 
ctggcetctg tcggagggag catgatcatt. ggaggtatcg accactcgct gtacacaggc 72 0 
asjtctctggt atacacccat ccggcgggag fcggbattatg aggtcatcat tgtgcgggtg 760 
gag*tf<afttg tfacasreatafc flzwtaaUatfac fcgca»s»aot Jtuaactntgei caagagcatt B40 
gtggacsagtg g^^^ccs^ ccttcfltttg ■cecantf««sa f!5ttl-n»atfc Uic»wtcaaa 9O0 
tccatcaagg cage etc etc cacggagaag ttccctg&tg gtttetgger. aggsgagcag ?e>o 
ctsafcgtgct ggcaagcagg caccacccct tggaacattt tcccagtcat ctcactctac 1O20 
ctaatunaUa «jj«rtt».ocaa ccafftOCttc cscatcacca tcctUccsroa wcaatacctg 1O60 
cggccagtgg aagatgtggc cacgtcccaa gscgactgtt acaagtctgc catctcacag 1140 
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tc&trcacgQ 13caril.gt-t.i4l-. sggagtrtgtt atcatggagg gcttctacgt r.gtcrr.t.r.gnr. *2Q« 

cgggcccgaa aacgaattgg ctttgctgtc agcgcttgcc atgtgcaccia tgagtt cages 1260 

&.<^grs« H Du^ lsatt*«$atfocc? tttWtO<ti;c t.tggacr^r.gs a^fitfitgt.gg ct^aac-atl'. 13 2D 

ccacagacag atgagtcacg a 134.1 

<210> 22 

<211> SSfj 

<212> PRT 

<2'13> Homo sapiens 

<$0P> 22 

Mi^t ai* &bx- itofc Tlir Gly CUy ^Ln GilH *Kit: cay Ara Gly s*r Tbr Gin 
1 5 . 10 15 

His Gly lie Arg Leu Pro Leu Arg Sex Gly Leu Gly Gly Ala Pro Leu 
20 25 "3H 

C].y LsrU Arc Leu Pro Arg Olu Tbr Asp GlU <31u Pro £lu GlU Pro <31y 
35 dD 45 

Axg Arg fl\y ftor V*l CMu Net Val Aep Acn Leu ftxg Gly Lye Sor 

50 55 60 

Gly Gin Qly Tyr Tyr val olu. Met Thr val Gly ser Pro Pro Gin rtfbr 
65 70 75 ao 

At*n lie Leu Val Asp Thr Oly &<zr Svr Asri Phe Ala Val Gly Ala 
B5 90 !?S 

a? 

Alti Pro wis Pro Phe Leu His Arj? Tyr Tyr Gin Arg Gin Leu Ser Secr 
lOO 105 110 
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^ r «g Asp Leu Are, r,ys «ly V.1 Pro W Thr fljn »ly 

Hf, WD 125 

**p 6 m «iy «i» ^ «y »^ ^ Val m H1S ° ly 

Abu val *Kr V*l Ar* Ala «. He Ala «« !!• OIU ** «P 

145 150 155 

Lvs »he A. -lie ash «ly 3*r i» Ttp MU Oly II* ««* t-u iQ. 

Jyr Al* OIU II. Al* *ro **P **P ser x-» Slu *ro Pb* P*e Asp 

las. 19Cy 
tea 1Si - > 

Bar Le. «1 Ly* Git. *br oil v*l Pro As* Lea R» S«r Leu Hi. L*U 
195 2HD 

^ «iy Ala «y Pbe Pre Leu A« *lx, Mr «1« Vfcl *L. Sex Vll 

*LD 220 

ily Gly 3* Met He He GlV CQY II* W "1, «r L*u Tyr ttr Gly 



225 



7.3 D 



235 



230 



L. Leu Trp 'iyr *hr Pro He 1» «a *«* ^ QlU ^ ^ 



2 SO i55 



lie val Arg V*l alu He » Oly «■ Leu Ly S M*L A*P Cy» TV 



260 



27 O 
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Glu Tyr Asn Tyr Asp Lye ser rle vsl Asp ser Gly Thr Thr Asn ta-u 
275 280 285 

Arg Leu Pro Lys Lys Val Phe Glu Ala Ala Val Lys Ser lie Lys Ala 
29 0 295 300 

Ala Ser S<er Thr Glu Lys Phe Pro Aep oly Phe Trp T.mi Cly Cju OI.ii 
305 310 315 320 

Leu val Cye Txp Gin Ala Gly Thr *hr Pro Trp As« Tlo PJi* VX* V*Q 

325 330 335 

TL* ^er Leu -jyr.Leu Wet Gly Glu Vnl 'Ihr Am Gin Ser Phe Arg lie 
SdD 345 350 

Thr xle T..L^q Pro din -Siri *JYr I^u Arg Pro V<tl Glu Asp V*l Alw Thir 
355 360 365 

£er C*ln Asp Asp CyB ayr Lys Phe Ala lie Ser Gin Ser Ser Thr Gly 
370 375 3&D 

Thr Vc-L Met Gly Ala Val lie Met Glu Gly Phe Tyr val Val Phe Asp 
3B5 390 395 400 

AtU Ala Arg LyB Arg lie Gly Phe A La val Ser JLla Cy& Hie Val His 
405 410 415 

Asp Glu Phe Arg tfhr Ala Ala Val Glu D.1y Pro Fh* Val Thr L$U A&» 
420 425 43D 

Met Glu A Bp Cys Gly Tyr Asr* lie Pro Gin tfhr ABp Glu 8s»r 

5& 



435 d40 435 



<2I0> 23 
<211> 13 BO 
<212'*> ONA 

Homo sapiens 

** 

<d00> 22 

atggctagca tgaccggtgg acagcaaata MtoffnBflAf«w«t<i«i3L«t cLoluactet 6D 
cccK^tgaac arjgac agate cacccageac ggcatccggc tgcccctgcfif cagcgcecctg 12& 
flrggggegece ccctggggct gcggctgccc ogggagaccg aegaagagee cgaggagccc 180 
iisceffijiuiifti Bcwaottttft «fasratSfftg gacaacctga ggggcBagtc ggggcagggc 2i0 
tactacg.tgg agatgaccgt gggcagcccc ccgcncracgc bcaacatccb ijn bsjsjafcacn 30 P 
Bncascasba acttbg^sb tmqtDcCtfec C««CM«t tfir.tscaT.raj etacrtaccag- 36D 
aggcagctgt ccagcacata ccgggacctc eggaagggtg tgtatgt^cc ctacacccaa 420 
Bff<»*fftggg aagBoqaocb Bswoaootfw* ctffflt**fl*a tceccoatfla ecewaacgte 4SD 
aotgtgcgtg ccaacattg-c tgccatcact gaatcagaca agttcttoat caacg*rcfccc 540 
tiactOTBaaB gcatoctnasr ractctfcCtAt gfrtoaoatto c«flgcctga cgactccctg 60O 
gagcotttist ttsa0«!t*:t egtsaagcag acccacgttc rcaaectcct ctccotgeac GCO 
ctttgtggta ctggcttccc cctcoaccai? bctgantjtBC tBB<»bcl;gt ^ys3a£f!2g««<: 72 O 
nttfatcattg gaggtatc^ra cw»tcfl*tfl t««owjf!KA rjtfitetfffftft tafiacecatc 7&D 
cggcgggBgt ggtattatgrs ggtcatcatt gtgcgggtgg agatcaatgg acaggatctg S4 0 

it 

aaaatggact Boaasaagtn caactabsrac aagaacnbltf toawMfiTtBa OAoewcesAC 
OtCDtfbttac ccaagaaagt frbbtUaasret rjo&atfc&ft«t ccfttCAfttfgc agcctcctcc ftfil! 
acggBga^gt txectgatgg tttctggcta ggagagcagc tggtgtgctg gcaagcaggc 10 20 
accacccctt ggaecatttt cccagccatc tcactctacc taatgggtga ggttaccaac 10 80 
cagtccttcc gcatcaccat ccttccgcag caatacctsc gpccajjba^a arfwttftagec 11-3 0 
aCtttcoouB accactcbta oaABtttgoc «tcr.eaeafft CBtccBcejtffl cactgttatg 12 00 
ggagctgtta tcjatggaggtf ettctaegtt gtctttgatc gggcccgaaa acgaattggc 12-60 
StbtrctgtcD gcgcttgcca bsrbgcacgab gfegtteaaga eggennegsb Bnan'jijccce 13 2D 
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WOCHVJ73IS5 PCT/US95WMMW1 
tttgteacct. tjgyacatgga agaeegtggc tacaacatec cacagacaga tgagtcatga 1380 

<2W> 24 

<r.2J3> Homo rV»)>i*Hfl 
<40D> 24 

W*t. Ala M^t. mr <3iy «ly «J.n Met Gly Arg Gly Sex Met tffcir 

AT 

1 £ 10 15 

lies scst: A*t> s^r Pro Arg Clu rsm ft&p oly ser tfbr Gin His o.iy Ha 
20 25 30 

Arg Leu Pr^ Leu Axg Mr Gly Leu Gly Gly Ala Fro Leu Gly Leu Arg 

lieu Prr> Artf GlU mir Ast> Glu felu Frr> on J Glu Pro GJ.y Arg tog Gly 
50 S5 GO 

5er Phe va.1 Clu Mfjt: Val Aap Am Leu Arg Gly Lys Ser Gly Gin Gly 
65 70 75 SO 

2yr Tyr Val Glu Met tfhr val Gly Ser Pro Pro Gin tfbr Leu Asn lie 
65 50 95 

J^eu Vfcl Thr fcly Ser Asn PDO Alft Val Gly Ala Ala Pro His 

Pn> Phe Leu His Arg Tyr Tyr Gin Am Gl.» Lau Ser £fer Thr Tyr Arg 
US 120 125 
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Asp Leu Arg Lys Gly Val uyr Val 1'ro Tyx llir Gin Gly by a l*p GLu 
130 135. iao 

Gly Glu L.<?u Gly Thx Asp Leu Val JSer lie Pro His Gly V-ro Aan Val 
Id 5 ISO 3Sh 160 

Tbr VdL Arg Ala Asn lie Ala Ala lie Thr Glu Ser Asp Lys 3?be fc>he 
\te 17D 17S 

A.sji <51y Ser Asr> Trp G1U Gly II* Gly Leu Ala Tyr Ala elu 

l.BD ISO 

rle Ala jfcrg Pro Asp Asp Ser Leu fllu Pro Phe Flu* .Asp 5c^r iif*u Val 
1J5 200 205 

Lys Gin Thr Mis Val Pro Aan Leu Phe Sbt Leu His Leu cys Gly Ala 

CSly Fh* Pro Leu As* Gin £?er Glu Val Leu Ala Ser Val Gly <Sly Ser 
22S 230 2^5 24 D 

Met 1 lie Gly Gly II o ASL> Hi -'J g« Lsu Tyr Thr CIV Ser LeU Trp 
245 2B0 255 

Tyr TJir Pro lie Arg Art* Glu TTP Tyr Tyr Gl\l Val II e He Val Arg 

260- 270 

VAl Glu lie Asn Gly Gin Asp Leu Lyg Met Asp Cys Lys Glu Tyr Asn 
275 2S0 285 
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Tyr Asp Lyp. Ser II** V^l hr*p -S>r «ly *P.hr Asn Leu Arg Leu Pro 

290 395 300 

LyB Lys Val Ptae Glu Ala Ala Val Lys Ser lie Lys ALti Ala tfer Ser 
305 31D 3L5 320 

Tbr aiu Lys Mi« Pro Asj> Gly P!k* Trp Lean nly alu Gin Leu val cvs 
325 330 335 

tt.'P *U» Al* Gly Tlir Ttir Pn> Tip rle Phe Pro val He ser Leu 

340 345 350 

ayr Leu Met Oly Glu Val tfhr Abii Gin Der Phe Arg lie 'fhr lie Leu 
355 3£5 

Pre Oln <Sln 'ryr Leu Ar(j Pro Val <31u A#p Veil Alii Th>r Ser Glu Asp 

3*70 375 3&0 

/? 

Asp Cys Tyr Tys p.hfc Ala He Ser Gin Ser Ser tfhr Gly lfrr Veil Wet 

355 390 3S5 400 

Gly Ala Val Has Mcit clu Gly Pbe Tyr Val Va.1 Phe Asp Arg Ala Arg 
405 410 31h 

Lys Arg He Qly phe Ala Val Ser Ala Cys Hie Val His Asp Glu Phe 
d20 -125 430 

Arg Tlir Ala Ala Val UlU Sly Pro Pliu Vfel Thr beni Asp Met Glu Aap 
435 440 d45 

CyB Qly Tyr Asxi I "its T?ra Gin Tbr Aep Glu So* 
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<210> 25 

<211> 13 02 

<212> DMA 

•:21B> Homo sapiens 

atgactcagc at gg tat teg bctgoccsctsr cqtagcpatc tsrffstgsrtBC tccRcbggraL 

cttjcqt.cztrjsc. ccrL-gggagac cgacgaagag cccgaggagc ccggccggag gggcsgcttt ISO 

gtggagatgg tggacaacct ga^gggcaag tcgsgggcagq gctaotacgt ggagatgacc ISO 

<jT.ijQ$rwjw w<KXj&2\#&c $et,o&&c$XK fitggr.ggatss. crfrggctujcuq t&&<?r-i--t-.g*:ft 2*0 

gtsagtgctg ccccocaccc cttcctgcEt cgctnctacc agaggcEsgct gtccagcaca 300 

tttCouRaacc tccgRsaaEK tgUtfUatufta C£COtAO*nS<2<: aaggcfcMtftg **** 

ctgggcaccg acctggtaag eatcccccat ggecccaacg tcactgfcgcg tgcoaacatt $20 
yct^ccatca ctgaatca^a oaeisjtfcobUc aloaacijrjpt ocaav Ugaf wJgv&T.OGt.g 

gggctggcct atgctgagst tgccaggcct cjacgactccc tggagccttt ctttgactct 5-^0 

•r 

CtOTtaajaao agacccacpjt tcDcwn^^ti> ttestowtge iw?&t.t tfftgg tg ijtsgc t.tc ADD 
cccctcasc^ ssgr.atga&gr- gcr.ggcntct gtcggaggga gratgatcat tggaggtatc SEO 
BaccELctcgc tgtacacagg cagtot c tgpr tatacacccia tccggGgsga gbgs?tatbat 720 
g&tfGtcEfctoa ttgtgcggai gsjRsaatvaat fltf«oayattt.o ttfttw^tea* ot&c&b&QWj 7 bo 
tacaactatg acasgagcat tgtggacagt. ggcaccacca accetcgttt gcccaagaaa 8d0 
gtstttgoag ctgcagtcas atccatcaag sjcagcctccb ccactrgagsiR srt-tccntaat. 9O0 
gg'tttcbaiTc t&sgagetgc« gettftftstgc tijgfcfcfcffcafl iscncUttOOrjiC ttgaaacAt.r. 
ttcccEgtcs tctcactctfe cctaatgggt gaggt caeca accagtc ctt ccgcatcacc 1-020 
atczttccgc agcaatacct gcggccagtg gaagatgtgg ccacgtccca agacgactgt 1 D£0 
tacaagtttg ccatctcaca gtcatccncg ggcactgtta tgggcsgctgt tatcsfcggag 1 140 
ggcttctscg tbatcbfc tea. tcgagoaeg* sa&cgfc&ttif gotttgtftgt ca.gcgcr.tgc 1.^00 
c3tgtgc<fcog atgagCtcsg ^eggcageg gtggaaggcc cttttgtcec cttggacacg L260 
gaosiaotgtg gctacaacat tccacaDHC* gatgagtcat ya 1302 
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<210> 2 6 
<2.\\> 433 . 

■c213-> Homo eapiens 
<4Mi> 25 

Met *hr sift ciis Gly ™S ^eu Pro Leu Arg ser Gly Leu Gly Gly 
' 1 * -. ■ « 15 

Ala Pro Leu Gly l*u Ar 5 l^eu fro Ar CT ulu '10ir As P Glu Glu Pro Glu 
20 25 30 

olu pr.> Gly AW ftrjj GlV S«r P»» W ciu War. VU A«P WM 
35 4.0 AS ■ 



Gly Lys Ser 



oly am aly Tyr Tyr val Glu Met Shr val Gly Ser Pro 



5<? 5& *° 



Pro Gin "Jhr Leu Asn He Leu Val Asp TOir Gly ser ser Asn fib* Ala 

V&l Gly Ala Ala Pro His J>ro Ph* Leu Hi* Am Tyr Tyr Gin Arg Gin 
HS 90 3S 

Leu Ser £?er l*r lyr Arg Asp Leu Ar<j Lys Gly Val 'iyr Val t*ro Tyr 
100 1<» 

■mr Gin Gly Lys Trp Glu Gly Glu Leu Gly tfhx Asp Leu Val Ser lie 
115 120 125 
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Pro Hiu my Pro Af«> V&). Thi.- Val Arg Ala As» lie Ala A La He Thr 
130 13 S 1*0 

Glu Ser Asp Lys Phe Phe iLe Asn C5ly Sex Am 'n:p Glu Gly lie Leu 
1« 150 3-55 160 

Gly Leu Ala Tyv TUa Olu Ilrt Ttla Arg Pro Aep Asp Ser Leu Glu Pro 
165 170 175 

Fhe Phe Asp Se-r Leu val Lya Qln tfhr 3 [is val Pro Asn Leu Phe Ser 
160 1*0 

L*u Hi& bea cys Gly Ala GLy Phe Pro Lea Asn Gin 5er Glu Val Leu 
3.3S ^IJD 205 

Ala Set; Val Gly GLy Sfcr M<*t IL* IL* <WY ^Jy II* Asp Hia Ser Leu 
210 215 22V 

Tyr Mfor. Gly Ser Leu TTp Tyr Thr Pro lie Arg Arg Glu I'rp Vyr Tyr 
221 230 235 240 

<Slu vaL ILe ILe Val Arg VaL Glu lie Asn GLy GLn Asp Leu Lys Het 

2&n 255 

■ «■ 

A*p cys Lys Glu Tyr Asn Tyr Asp Lys Sex lie Val Asp Ser Gly l"hr 
260 2&5 270 

■l<hr Aeu Leu Arij Pt*r> Ly& Lye Val Phe Glu Ala Ala VaL Lys Sex 

275 280 285 

lie Lys Ala 7ila Ser Ser tfhr Glu Lys Phe Pro Asp Gly Phe IVp Leu 
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290 3 DO 

CUy Glu Gin Leu Cyrs Trp <31u Alfc <31y Ttor Tlir Pn> Trp A^n II S 

305 31 D 315 320 

Phe Pro Val lie Seir Aj*U Tyr I*?a Gly Glli Wl Tlir As Ei Glii S^r 

325 330' 33S 

l^he Arg lie 'ifcx XI© L**U Pre* Gin OVr L*»U Ary Pro Vwl GlU Asp 

340 3d£ 3 ha 

Val Ala Tiir Ser Ciln Asp Ah** Oys Tyr liyw Ph* Al* II* OLji 
1*55 360 365 

Ser Thr e.l.y Thr v&l Met Gly ALa Val lie Met Glu Gly Phe nyr Val 
370 375 3&0 

V©1 Phe AErp Arg Ala Ai^r Lys Ar« I lis Gly Pb* Ala Val A In Oy* 

ll&O 3 £5 dOG 

Ht- £ : V*l Bis Asp GlU PTs^ Arg TJbr Ala Val C2lu n IV Pro PJift VfcJ- 

4D5 410 415 

1<hr T^fiiU Asp M£t GlU Asp eye fliy Tyr Aen 3li2 Prrt Gin Thr Asp Glu 
4ZO 4^5 d3 0 



Sex 



<21D> 27 
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<21t> 
<212> DNA 

<2L3> Homo sapiens 



<400> 27 

atggctagca tgactggtgg acagraaatg ggtcgcggat cgat^ut ctctgactct 6D 
ccgctggact ctggtatcga aaccgacgga tce«tgtgg asatggtgga caacctgagg 120 
"mat** ot a o R t^ .lAooatH PW««. tf«*«W>U» L8D 

Lcttcctog tggatacagg cagcagtaac ttbgcagtgg gtgctg=ccc ccaccccctc MO 
ctgcatcgct acbaccagag gcagctgtcc agoacatacc gggacctccg gaagggtgtg 30 0 
tttowwt ik***«BW «WltOWJa* OOflO^rtflg flc-ce**** ogtMS^tie 36 O 
ecccatggce ecaacgtcec tgtgcgtgcc aacattgccg ccatcactga atcagacaag «'JO 
ttetefccatca acwcbooa* cfcwwW* ofcocCffiBWo- C OT ^C»L B o Ufla^btBCc 
Iggcctgug aetccctgga gcctttcttt gactrtctgg taaagcagac ccacgttccc D 
laccfccttct ccctgcacct ttgtggtgct ggcbtccwc tw»«*Htc bsjaagtpct* 600 
^ectctgtcg gagggagcat gatcattgga ggtatcgacc actcgctgta cacaggcagt 660 
*tcbg 5 tat a caccoatccg gcgggagtgg tottatWQ tcatcabtat flomptwr 720 
atcaatggac a^^ctgc aaggagtaca actatgacaa gagcattgtg 7fc0 

a '*c^tggca cc^cct tcgtttgccc w-otob blfl«i*too wtrartoo 640 
m te a«0<ra ootcotooM m^otto «W*W" t^^tagg wwmtg »O0 
gtgtgctggc aagcaggcac caccccttgg aaoattttec «gtoutate actctaceta 960 
fct^bgagg ttaccaacca gtcctbocgo n bc»oi»too bbmm *tacctgc 5 g 1O20 
Lagtmitf *tfft«|0«o flW0«WC gaetgttaca agtttgccat ctcacagtca 1 DSD 
bccacgggca ctgttatggg agctgttahc afcggagggct tctacgttgt otttgatcgg 1U0 
gcew-™ gaattggctt tgctgtcagc gotbgoftli Um^b^ «tt<w«V 1200 
gcagcggf-gg awrucooCtt Cfltcaaectg gscatggaag actgtggct:* c^t« W L»60 



<2L0> 28 
<23U> 425 
<212> ERT 
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Met Ala Se-r Het Tfrr Gly Gly Gin Gin Ket Gly Arg Gly Ser Met <Ttor 
1 5 10 15 

7. la A.tfp Pro L*i4 7u?p ear aiy U-o am TJhr a^p oriy s^r PUfc , 
20 25 30 

Val niii Mrtt. I. J>fflp Asm T.ertj A*vf aiy Lys Soo* Cily aj/n aj.y T*yr Ttf*' 
35 -10 45 

Val Glu Met Tbr \fial Gly ser Pro Fro Gin T*h.r Leu Asn rle Leu Val 
5P 60 

fc^i Thr Oly Sex .Ser Asn Pho Alw Val Sly Al« Als Pro His Pro Phi* 
55 70 ?S eo 

Leu 13 iE Arg Tyr Tyr Gin Arg Gin Leu Ser Ser /Shr Tyr Arg Asp Leu 
£5 50 3B 

Arg Ly& Gly vaJ; Tyr val Pro Tyr Thr GLn Gly Lys <Xxp Glu Gly Glu 
100 105 110 

Leu Gly Tbr Aep Leu Val Ser lie Pro His Gly Pro Am Val Thr V3.1 
115 120 125 

Arg 7*1* Asn II* Ala Alti Ilf* Itir G1U £*r ftsp LyA Fh© PDO II* Asn 
13D 135 14D 

Gly sev asn TrP C1U Gly l.l<* btu C!].y Tjeu Ala Tyr Ala Glu X le Ala 
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145 150 



1D5 160 



Arg Kro Asp Ae-p ser Leu Glu Pro Phe i>he Asp Leu Val Lys Gin 

165 170 175 

•1-hr His Val Pro Asn Leu Pke Ser Leu His Leu Cys Gly Ala Gly Phe 
ISO I** 190 

Pro Leu Asn Gin ser Glu Val Leu Ala sex Val Gly Gly Sex Met lie 
155 200 ^05 

lie Gly Gly lie Aep His ser Leu 'ryx llir Gly Ser Leu Crp Tyr iftir 
210 215 220 

Pro lie Sxa Arc Glu Trp TVx TVr Glu V*l H# H« Val Are V«l Glu 
2 25 230 23S 2*0 

lie Abu Gly Gin Asp Leu Ly B Met Aep cya Lys Glu Tyr Asn Tyo: Asp 
245 250 ' 255 

Lys ser He Val Asp Ser Gly Tbr Thr Asn Leu Leu Pip Lya Lya 

260 265 270 

Val Pbe Glu Ala Aid Val Lys Ser lie Lys Ala Ala tfer Ser Thr Glu 
275 2Sn 205 

Lya Fhe Pro Asp Q.l.y Ph* Trp Leu Gly Glu Gin Leu Val Cys Trp Gin 

250 295 3D0 

Ala Qly Thr Hir Pro T*P lie Phe Pro Val I U» S«r L<>u Tyr Leu 

3Q5 " 310 32t> 
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Met flly Olu Wl Tlit Asn Gin iter Phe Ara 11* Thr lie L u. i'ro Gin 
325 330 m> 

Gin Tyr TjCM arg Pro Val ClU ASP V*tl Ala Tlir Ser G'ln Asp Asp Cys 
3d0 3d5 

Tyr L.ys Pm* Al* Il<* Gin S*r Thr i>ly Tbr Va.1 fcfet G ly Ala 

355 360 *65 

Val lie Met Olu Cly PJifc Tyr V*] V&.3L PJtl^ Af>D Ary Alw Ai-r Lys Arg 
370 375 3SD 

11 * fcly Phe Ala V&l Ser Ala Cya HiB Val His Asp Glu Pbe Arg Thr 

Ala Ala V«l <31u £ly I=to I*he Val Vtir Leu Asp Met Glu Asp Cys Gly 
d05 41U 43.5 

Tyr Asn He pr^ Gin Thr Asp Glii &sr 
d20 425 



<2lO> 29 

<212> IXMA 

<213> Homo saplene 

<dO0> 2!? 

atggcccaag ccctgccctg gct<:ct.g^t-_g tggatgggcg casreraRtsrct QecUgoociici 60 
ggcacsensjc ctcggosttdcR actgcccctg csrcaacgsjcc tggggggcgc Dcccctgggg 120 



70 



rCTAJSWlOSSl 

wo wiw 

^ . «~«WWI 160 
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Val Gly ser Pro Pro Gin iter Leu Rsn lie Leu val Ab P -Sir Gly Ser 
&5 90 * 5 

l«z Asa tt» Ala vdI Gly Ala Ala I>xo His Pro Pbs Leu Bis Arw Tyr 
100 10S 1" 

Tyr am *rg «1M LftU fi^r Sen- Thr ayr Arg Asp Leu Arg Lys Gly val 
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t30 135 140 
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Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Tbr His Val Pro 
135 200 205 

Ian Leu Pfce Ser Leu Gin Leu Cys Gly Ala sly Sbe Pro Leu Asn Gin 
210 215 220 



ser Glu val Leu Ala Ser Val Gly Gly sex Met He He Gly Gly lie 

225 



230 235 200 



Asp His ser Leu Tyr Tbr sly ser Leu rap ayr Or Pre He Are Arg 
24 r. 250 255 
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260 «5 270 

lap Leu Lys Met Aap cys Lys Glu Tyr Aen Tyr Aep L.ya ser lie Val 
275 280 285 

top Sex Gly T-hr Tiir Aan Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 
290 2S5 300 
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370 375 



7.J C srsr ai« *ir s^r tot oiy w^'vai Mat ary M« va.i rle Met olu 
365 



390 3*5 400 



Gly Pbe Ty* Val val Fhe XE-p Arg Ala Arg l.y B Arg He Gly Pb* Ala 

405 



«310 dlG 



Val Sex Ala Cys His Val hiis Asp slu Phe Axg Th* »La Ala Val Gin 
420 425 4*0 

Gly Plv Pb* V«l Tiir L*u Asp Met C1U ft** Cys Glv Tyr A«J 11* Pr* 
435 d40 * 45 

Gin Tlir Asp Ql.il So* 
4 SO 



<210> 31 

<2l.\> 13SJD 

<212=- DMA. 

<2L3> lfam& sapiens 



<4DO> 31 

atggcccaag ccctflccctg gctcctgctg tggatgggcg cgggagtgbt gcctgcccac 60 
ggcacwwi* eicggcafcbca tfotaoccctq cnc«tf<*n*» toflflTOW cccoctrjggc 12D 



74 



WO 00/1 7369 

atffOTbtio coonw gwc^cttt 1»0 

gtggaga^ tww^t gm»c^ «g«g S ca gS getaetacgc. owl***: 24D. 
;; Lj5fWCagcc ccccg cagac gctcaacatc ctMtnoat. ««MW taactttgca 300 
gtgggtgrt.j 'ti^cc^cc ^.m : r. S ,at cgctaceacc agsggc^r. ^„^ w c» »» 
taccggga^ tccggaaggg tfltfltatfltg ccctacaccc agggcaagtg MMMUM 
"^caccg acctg^taag catcccccat ggc^ccr tca.tgtgcg tgccaacatt 480 
Jc^tc ctgaatc*^ "wttctto ««oL««n. W>atcctg 540 
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tnaksOycirib abctrhvgrr ccrOrwncrs twrddccnntro Bvrddcwrdd crnnt 3 5d 
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original claims 1-141 replaced by new claims 1-150 (18 pages)] 

1 . A purified polypeptide comprising a mammalian Asp2 polypeptide thai cleaves a 
mammalian p-amyloid precursor protein (APP), or a fragment, analog, or derivative of said 
mammalian Asp2 polypeptide that rcuuns the APP cleaving activity. 

2. A purified polypeptide according to claim I, selected from the group consisting of: 

(a) a polypeptide comprising a purified human Asp2(a) amino acid sequence set forth in SEQ 
ID NO: 4 or a fragment thereof that cleaves APP; 

(b) a polypeptide comprising a purified human Asp2(b) amino acid sequence set forth in SEQ 
ID NO: 6 or a fragment thereof that cleaves APP; 

(c) a polypeptide comprising the murine Asp2 amino acid sequence set forth in SEQ ID NO: 
8. or a fragment thereof that cleaves APP; 

(d) a polypeptide comprising a purified polypeptide having an amino acid sequence that is at 
least 95% identical to (a), (b), or (c). 

3. A purified polypeptide according lo claim 1, comprising a purified human Asp2(a) 
amino acid sequence set forth in SEQ ID NO: 4 or a fragment thereof that cleaves APP. 

4. A purified polypeptide according to claim 1, said polypeptide comprising a portion 
of the human Asp2(a) amino acid sequence set forth in SEQ ID NO: 4, said portion including amino 
acids 22-501 of SEQ ID NO: 4 and lacking amino acids 1-21. 

5. A purified polypeptide according to claim 1, said polypeptide comprising a portion 
of the human Asp2(a) amino acid sequence set forth in SEQ ID NO: 4 effective to cleave APP, said 
polypeptide lacking transmembrane domain amino acid residues 455-477 of SEQ ID NO: 4. 

6. A polypeptide according to claim 5, said polypeptide lacking amino acids 454-501 of 
SEQ ID NO: 4. 

7. A purified polypeptide according to claim 1, comprising a purified human Asp2(b) 
amino acid sequence set forth in SEQ ID NO: 6 or a fragment thereof that cleaves APP. 

8. A purified polypeptide according to claim 1, said polypeptide comprising a portion 
of the human Asp2(b) amino acid sequence set forth iii SEQ ID NO: 6, said portion including amino 
acids 22-476 of SliQ ID NO: 6 and lacking amino acids 1-21. 
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9. A purified polypeptide according to claim ,1, said polypeptide comprising a portion 
of the human Asp2(b) amino acid sequence set forth in SEQ ID NO: 6 effective to cleave APP, said 
polypeptide lacking iransmembrane domain amino acid residues 430-452 of SEQ ID NO: 6. 

10. A purified polypeptide according to claim 1. comprising the murine As P 2 amino acid 
sequence set forth in SEQ TD NO: 8, or a fragment thereof dint cleaves APP. 

11. A purified polypeptide according lo claim 1 comprising a fragment of a mammalian 
A*p2 polypeptide, wherein the purified polypeptide lacks the transmembrane domain of said 
mammalian Asp2 polypeptide. 

1 2. A fusion protein comprising a polypeptide according to any one of claims 1-10. and 
which further includes a heterologous tag amino acid sequence. 

13. A polypeptide according to any one of claims 1-12, wherein the polypeptide cleaves 
human APP or human APP-Sw at the p-secretasc recognition site. 

14. A polypeptide according lo any one of claims 1-3, 5-7, or 9-13, wherein the 
polypeptide lacks any mammalian Asp2 pro-peptide sequence. 

15. A polypeptide according to claim 14, beginning with the N-terminal sequence 
ETDEEP. 



16. A polypeptide according to any one of claims 1-3, 5-7, 9, or 1 1-15, selected from the 
group consisting of: 

(a) a polypeptide comprising a portion of the amino acid sequence set forth in SEQ ID 
NO: 4 effective to cleave APP, wherein the polypeptide lacks amino acids M5 of SEQ ID NO: 4; 
and 

(b) a polypeptide comprising a portion of the amino acid sequence set forth in SEQ ID 
NO: 6 effective to cleave APP, wherein the polypeptide lacks amino acids 1-45 of SEQ ID NO: 6. 

17. A purified polynucleotide comprising a nucleotide sequence that encodes a 
polypeptide according to any one of claims 1 to 16. 
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! 8. A polynucleotide according to claim 1 7. selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence set forth in SEQ ID NO: 3; 

(b) a polynucleotide comprising the nucleotide sequence set forth in SEQ ID NO: 5; 

(c) a polynucleotide comprising the nucleotide sequence set forth in SEQ ID NO. 7; 

(d) a polynucleotide comprising a nucleotide sequence that is a( least 95% identical to (a), 
(b), or (c), and (bat encodes a polypeptide that cleaves APP; and 

(e) a fragment of (a), (b), (c), or (d) that encodes a polypeptide that cleaves APP. 

19. A polynucleotide according to claim 17 comprising a nucleotide sequence .elected 
from the group consisting of SEQ ID NOs: 21, 23, 25, 27, 29, and 31 

20. A purified polynucleotide according to claim 17, selected from the group consisting 

of: 

(a) a purified polynucleotide that comprises a nucleotide sequence that encode amino acids 
22-501 of SEQ ID NO: 4 and lacks adjacent nucleotide sequence encoding amino acids 1-2. J of SEQ 
ID NO: 4; and 

(b) a purified polynucleotide that comprises a nucleotide sequence that encodes amino acids 
22-476 of SEQ ID NO: 6 and lacks adjacent nucleotide sequence encoding amino acids 1-21 of SEQ 



ID NO: 6. 



of: 



21. A purified polynucleotide according to claim 17, selected from the group consisting 



(a) a purified polynucleotide comprising a nucleotide sequence that encodes a portion of the 
human A S p2<a) amino acid sequence set forth in SEQ ID NO: 4 effective to cleave APP, and wherein 
the polynucleotide lacks adjacent nucleotide sequence encoding transmembrane domain amino acid 
residues 455-477 of SEQ ID NO: 4; and 

(b) a purified polynucleotide comprising a nucleotide sequence that encodes a portion of the 
human Asp2(a) amino acid sequence set forth in SEQ ID NO: 6 effective to cleave APP, and wherein 
the polynucleotide lacks adjacent nucleotide sequence encoding transmembrane domain amino acid 
residues 430-452 of SEQ ID NO: 6. 

22. A purified polynucleotide according to claim 21, said polynucleotide lacking 
nucleotide sequence encoding amino acids 454-501 of SEQ ID NO. 4. 
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23. A purified polynucleotide according to claim 17 comprising a fragment of a 
mammalian Asp2 polynucleotide, wherein the fragment lacks nucleotide sequence encoding the 
transmembrane domain of said mammalian As P 2 polypeptide. 



A purified polynucleotide according to claim 17. wherein the polynucleotide lacks a 
nucleotide sequence encoding a mammalian As P 2 propeptide sequence. 



24. 



25. A vector comprising a polynucleotide according to any one of claims 1 7-24. 

26. A vector according to claim 25 that is an expression vector wherein the 
polynucleotide is operably linked to an expression control sequence. 

27. A host cell transformed or transfected with a polynucleotide according to any one of 
claims 17-24. 

* 28. A host cell transformed or transfected with a vector according lu claim 25 or 26. 

29. A host cell according to claim 28 that is a mammalian cell. 

30. A host cell according to claim 28 or 29 that expresses the polypeptide on its surface. 

31. A host cell according to claim 28 or 29 that secretes the polypeptide encoded by the 
polynucleotide, wherein the secreted polypeptide lacks a transmembrane domain. 

32. A host cell according to any one of claims 27-31. wherein the host cell is transfected 
with a nucleic acid comprising a nucleotide sequence that encodes an amyloid precursor protein 
(APP) or fragment thcrcor that includes a protease recognition site recognized by the polypeptide. 

. 33. A host cell according to claim 32. wherein the boat cell is transfected with a nucleic 
acid comprising a nucleotide sequence that encodes an amyloid precursor protein (APP). 

34 A host cell according to claim 33, wherein the host cell is transfected with a nucleic 
acid comprising a nucleotide sequence that encodes an amyloid precursor protein (APP) that includes 
two carboxy-terminal lysine residues. 
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35. A host cell according to any one of claims 32-34, wherein the AFP or fragment 
thereof includes the APP Swedish imitation sequence KM->NL immediately upstream of the p. 
secretase cleavage site. 

36. A host cell according to any one of claims 32-35 that expresses the polypeptide and 
the APP or APP fragment on its surface. 

37. A method of making a polypeptide that cleaves APP, comprising steps of cuhuring a 
host cell according to any one of claims 27-36 in a culture medium under conditions in which the cell 
produces the polypeptide that is encoded by the polynucleotide. 

38. A method according to claim 37, further comprising a step of purifying the 
polypeptide from the cell or the culture medium. 

39. A method for identifying agents that inhibit the activity of human Asp2 aspartyl 
protease (Hu-Asp2), comprising the steps of: 

(a) contacting amyloid precursor protein (APP) and a polypeptide according to any one 
of claims 1-16 in the presence and absence of a test agent; 

(b) determining the APP processing activity of the polypeptide in the presence and 
absence of the test agent; and 

(c) comparing the APP processing activity of the polypeptide in the presence of the test 
agent to the activity in the absence of the test agent to identify an agent that inhibits the APP 
processing activity of the polypeptide, wherein reduced activity in the presence of the test 
agent identifies an agent that inhihits Hu-Asp2 activity. 

40. A method according to claim 39, wherein the polypeptide is a recombinant 
polypeptide purified and isolated from a cell transformed or transfected with a polynucleotide 
comprising a nucleotide sequence that encodes the polypeptide. 

41- A method according to claim 39, 

wherein the polypeptide is expressed in a ceil transformed or transfected with a 
polynucleotide comprising a nucleotide sequence that encodes the polypeptide, 
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71. A method for identifying agents that inhibit the activity of human Asp2 aspartyl 
protease (Hu-Asp2), comprising the .steps of: 

(a) growing a cell in the presence and absence of a test agent, wherein the cell expresses 
a polypeptide according to any one of claims 1-16 and expresses an amyloid precursor 
protein (APP) thai comprises a carboxy-terminal di-lysine (KK); 

(b) determining the APP processing activity of the cell in the presence and absence of 
ihe test agent; and 

(c) comparing the APP processing activity in the presence of the lest agent to the activity 
in the absence of the test iagem to identify an agent that inhibits the activity of Hu-Asp2, 
wherein reduced activity in the presence of the test agent identifies an agent thai inhibits Hu- 
Asp2 activity. 

72. A method according to claim 71, wherein the APP further comprises the Swedish 
mutation (K~> N, M-> L) adjacent .to the p-secreiase processing site. 

73. A method according to claim 71 or 72, wherein the host cell has been transformed or 
transfected with a polynucleotide comprising a nucleotide sequence that encodes a Hu-AspS, wherein 
said nucleotide sequence is selected from rhe group consisting of: 

<a) a nucleotide sequence encoding the Hu-Asp2(a) amino acid sequence set forth in 
SEQ ID NO: 4; 

(b) a nucleotide sequence encoding the Hu-Asp2(b) amino acid sequence sec forth in 
SEQIDNO:6; 

(c) a nucleotide sequence encoding a fragment of Hu-Asp2(a) (SEQ ID NO: 4) or Hu- 
Asp2(b) (SEQ ID NO: 6), wherein said fragment exhibits aspartyl protease activity characteristic of 
Hu-A&p2(a) or Hu-Asp2(b); and 

(d) a nucleotide sequence of a polynucleotide that hybridizes under stringent 
hybridization conditions to a Hu-Asp2-encoding polynucleotide selected from the group consisting of 
SEQ ID NO: 3 and SEQ ID NO: 5. 

74. A method according to any one of claims 71 -73, further comprising a step of treating 
Alzheimer's Disease with an agent identified as an inhibitor of Hu-Asp2 according to steps (aXc). 

75. The use of an agent identified as an inhibitor of Hu-Asp2 according to any one of 
claims 71-73 in the manufacture of a medicament for the treatment of Alzheimer's Disease. 
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, 6 a method of reducing ceHular production of amyloid he* <A P ) from amyloid 

L«* capable of redoing Asp2 HVP^ •«-■*■ * — « MP2 — " ° 
3aZ in to cell, — ■ — production * to -» — w,th 

reduced cellular processing of APP i«o AP . 

77. A method of reducing cellular product of amyloid to (AP ) torn amyloid 
precursor protein (APP). comprising steps of; 

(a, identifying maiiinialian cells that produce AP ; and 

„, tmnsfomting o, greeting ^ — »><» - «*— ° f "*7 

A SP 2 poiypeptide production b, reducing Asp2 transcription or —ion in to eels, 
wherein reduced Asp2 polypeptide paction in to ceils correlates w„h reduced <«. 

processing of APP into Ap . 

78 A method according to claim 77, wherein the identifying step comprises diagnosing 
^eimer, di^c. where A***, disease correlates the existence of cells that produce 
Afl thai forms amyloid plaques in the brain. 

SO A method according .0 any one of claim, 7 M 9. wherein to -tf— > -J- 
compr is cs an oligonucleotide complsing a sing,, —t* nucleic add sconce capable of hmdmg 

to a Hu- Asp mRNA. 

„ A method according to any one of claims 7MS0, wherein the anti-senae «K 
composes an oHgonuclcotide comprising a single stranded nucleic acid seouence capable o, btndtng 

to a Hu-Asp DNA. 

82 A polypeptide coding the .nine acid sequence of * n— Ii» amyloid protein 
precursor (APP) or fragment thereof containing an APP cleavage site recognise by a manunauan 
ClfJ two lysine residues at the carhoxy, ^,us of the acno - 

sequence of the mammalian APP or APP fragment. 
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83. A polypeptide according to claim 82 comprising the amino acid sequence of* a 
mammalian amyloid protein precursor (APP), and further comprising two lysine residues at the 
carboxyl terminus of the amino acid sequence of the mammalian amyloid protein precursor. 

84. A polypeptide according to claim 82 or 83, wherein the mammalian APP is a human 

APP. 

85. A polypeptide according lo any one of claims 82-84, wherein the human APP 
comprises at least one variation selected from the group consisting of a Swedish KM->NL mutation 
and a London V7 17->F mutation. 

86. A polynucleotide comprising a nucleotide sequence that encodes a polypeptide 
according to any one of claims 82-85. 

87 . A vector comprising a polynucleotide according to claim 86. 

88. A vector according to claim 87 wherein said polynucleotide is operabiy linked to a 
promoter to promote expression of the polypeptide encoded by the polynucleotide in a host cell. 

89. A host cell transformed or transfected with a polynucleotide according to claim 86 or 
a vector according xo claim 87 or 88. 

90. A host cell according to claim 89 that is a rnarnmalian cell. 

91 An isolated nucleic acid molecule comprising a nucleotide sequence at least 95% 
identical to a sequence selected from the group consisting of: 

(a) a nucleotide sequence encoding a Hu-Asp polypeptide selected from the 
group consisting of Hu-Aspl, Hu-As P 2(a), and Hu-Asp2(b) 1 wherein said Hu-Asph Hu-Asp2(a) and 
Hu-Asp2(b) polypeptides have the complete amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, 
and SEQ ID No:6, respectively; and 

(b) a nucleotide sequence complementary to the nucleotide sequence of (a). 

92. The nucleic acid molecule of claim 91, wherein said Hu-Asp polypeptide is 
Hu-Aspl. 
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., tolecule of claim 91. wherein said Hu-Asp polypeptide 
93 . Tl.e nucleic acid uk>1«-u1c 

Hu-Asp2(a). 

f „im 91 "herein *» d HU ' ASP ****** " 

95 . A n isolated nucleic acicl mo M , ntidc sequence selected from: 

^ a nucleotide sequence encoding n _ Hu . A s P 2(a) and 

ssss^-- 

and SEQ ID ^°'^^ S ^^^^|^^ e se queoce complementary 10 the nucleotide sequence 

u • ^d nucleic acid molecule is operably linked to a 
w The vector of claim 96. whereu.sa.dnucle, 

p^terfortn.e^sionofaHu-AsppolypepUde. 

98 . Ah ostcel. comprising the vectorof claim 96 or97. 

• • . Hu A<P polypeptide ****** *« ° f 

99 A method of obtaining a Hu-Asp polype 

claira 9Sandi S ola«ngsaidHu.Asppoly P eptide. 

. , arising an amino acid sequence at least 95% 

r^mnrisine the amino acid sequence of SEQ uJ r< 
ideniicdlto a sequence comprising tne 

101. An isolated Hu-As P 2(a)poiyp P seq id N 0:4. 
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103 . An Isolated antibody that binds specifically to the Hu-Asp polypeptide of any of 
claims 100-102. 

104. A cell according to claim 98 that is a bacterial cell. 

105 . A bacterial cell of claim 1 04 where the bacteria is E coli. 

,06. A cell according to any one of claims 27-36 or 98 that is a cukaryotic cell. 
,07. A cell according to any one of claims 27-36 or 98 that is an insect cell. 

108. An msect ceU of claim 107 where the insect is Ef9, or High 5. 

109. An insect cell of claim 107 where the insect cell is High 5. 

1 10 . A cell according to any one of claims 27-36 or 98 that is a mammalian cell. 

111. Anglian ccU o^^^ human, rodent, 
lagomorplt, and primate cells. 

112. A mammalian cell of claim 111 that is a human cell. 

113. A mammalian cell of claim 112 selected from the group consisting of HEK293 and 
IMR-32 cells. 

114 A mammalian cell of claim 1 1 1 that is a primate cell. 

,15. A primate cell of claim 114 that is a COS-7 cell. 

,16. A mammalian cell of claim 1 1 1 that is a rodent cell. 

„7. ArodentceUofclaimlieselectcdfrom.CHO-Kl, Ne U ro-2A. 3T3 cells. 

118. A cellacco ro mgtoanyon C ofc^«n S 27-36or98d 1 atisa y eastcell. 
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1 19. A cell according to any one of claims 27-36 or 98 thai is an avian cell. 

120. Any isoform of Amyloid Precursor Protein (APP) modified 5UC h that the last two 
carboxy terminus amino acids of that isofonn are both lysine residues. 

121. The isoform of APP from claim 130 comprising the isoform known as APP695 
modified so that in last two carboxy terminus amino acids are lysines. 

'22. The isoform of claim 121 comprising SEQ. ID. 16. 

123. The isoform variant of claim 121 comprising SEQ. ID. NO. 18 or 20. 

124. A nucleic acid encoding a polypeptide according to any of claims 120-123 

1 25. An eukaryotic cell comprising a nucleic acids of claim 1 24. 

126. An eukaryotic cell comprising a polypeptide of claim 120-123. 

127. An eukaryotic cell according to claim 125 or 126 that is a mammalian, cell. 

128. A mammahan cell according to claim 127, selected from the group consisting of 
HEK293 and Neuro2a. 

129. A method according to any of claims 39. 41-50, 54. 56, and 71-73 in which the 
determining or measuring step comprises measuring the amount of amyloid beta-peptide released into 
growth medium of the cell and/or the amount of CTF99 fragments of APP incell lysates. 



130. The method of claim 129 wherein the cell is from a human, rodent 



or insect cell line. 
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131. A method for identifying agents that modulate the activity of human Aspl asparty! 
protease (Hu-Aspl), comprising the steps of: 

(a) contacting amyloid precursor protein (APP) and a Hu-Aspl polypeptide in the 
presence and absence of a test agent; 

(b) determining the APP processing activity of the polypeptide in the presence and 
absence of the test agent; and 

(c) comparing the APP processing activity of the polypeptide in the presence of the test 
agent to the activity in the absence of the test agent to identify an agent that 
modulates the APP processing activity of the polypeptide, wherein a modulator that 
is an Aspl inhibitor reduces such cleavage and a modulator that is a Aspl agonist 
increases such cleavage. 

132. A method according to claim 13 1 wherein the polypeptide is the polypeptide of claim 

100. 

133. A method according to claim 131, wherein the polypeptide is a recombinant 
polypeptide purified and isolated from a cell transformed or transferred with a polynucleotide 
comprising a nucleotide sequence that encodes the polypeptide. 



in a 



134. A method according to claim 131 or 132. wherein the polypeptide is expressed 
cell transformed or transfected with a polynucleotide comprising a nucleotide sequence that encodes 
the polypeptide, 

wherein the contacting comprises growing the cell in the presence and absence of the test agent, and 
wherein the detennining step comprises measuring APP processing activity of the cell. 

135. A method according to claim 134. wherein the determining step comprises measuring 
the production of amyloid beta peptide by the cell in the presence and absence of me test agent. 

136 A method according to claim 134 or 135. wherein the cell is a human embryonic kidney 
cell line 293 (HEK293) cell. 
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137. A method according to any one of claims 133- 1 36 wherein the nucleotide sequence Ls 
selected from the group consisting of 

(a) a nucleotide sequence encoding the Hu-Aspl amino acid sequence set forth in SEQ 
ID NO: 1; 

(b) a nucleotide sequence encoding a fragment of Hu-Aspl (SEQ ID NO:f), wherein 
said fragment exhibits aspartyl protease activity characteristic of Hu-Aspl 

(c) a nucleotide sequence of a polynucleotide that hybridizes under stringent 
hybridization conditions to a Hu-Aspl encoding polynucleotide having the sequence 
set forth in SEQ ID NO: 1 . 

138. A method according to any one of claims 134-137, wherein the cell comprises a 
vector that comprises the polynucleotide. 

139. A method according to any one of claims 131-138, wherein the APP comprises the 
Swedish mutation (K~> N, M-» L) adjacent to the 0-secretase processing site. 

140. A method according to any one of claims 131-139, wherein the APP further 
comprises a carboxy-terminal di-lysine. 

141 . A method according to any one of claims 131-140, wherein the test agent is an inhibitor 

142. A method according to any one of claims 131-140, wherein the test agent is an agonist. 

143. A method according to any one of claims 131-142, further comprising a step of 
treating Alzheimer's Disease with an agent identified a* an modulator of Hu-Aspl according to steps 
(aHc). 

144. The use of an agent identified as ah inhibitor of Hu-Aspl according to any one of 
claims 131-142 in the manufacture of a medicament for the treatment of Alzheimer's Disease. 

145. A method of reducing cellular production of amyloid beta (Ap* ) from amyloid precursor 
protein (APP). comprising step of informing or transfeeting cells with an anti-sense reagent 
capable of reducing Aspl polypeptide production by reducing Aspl transcription or translation in the 
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cells, wherein reduced Aspl polypeptide production in the cells Mmlt • fc 

processing of APP into A0 . W " h rcduced ce,l "'« 

146. A method of reducing cellular production of a „w, 0 jd ^ fAfl w 
precursor protein (APP). comprisin fi steps of: ^ } ^ amyl ° id 

00 identifying mammalian cells that produce Ap ■ and 

ceU, wha™, ^ Asp I po,^ *• 

'48. A method according to my one of claims 145-147 wherein the , n • 

wn erein the cell is a ncuraj cell. 

149. A method according to any one of claims 145.14* „ h „ - , . 

to a Hu-Aspl mRNA. sequence capable of binding 

1 50. A method for die identification of an ao™, a 

comprising A - ,p '' H "-W*«"'HM Sp 2(b).lhc imlMd 

agent and m the absence of a test agent; and 

presence of sa* test agent ,o d,e activity of said Hu-Asp polypeptide 
determined in the absence of said test agent; 
whereby a lower level of activity in the presence of said test agent than in th „ 



iTirnm in 
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Statement Under Article 19 



The amendment requested is the substitution of application races 61 78 fii^ k 
application pages 61-78 as orieirwllv KM m.^ ™". m na S es &J - 75 herewith for 
nrpiacc clai m ?M4. a!o"3S ^ COntain new c,ai ™ M SO to 



SS^S""'" "*" 8 ° f ■ — * -«"" " - <■ -» which acc™,^ m 
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